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Infrared (IR) spectroscopy as a method of analysis of molecular structures 
and identification of chemical compounds was first used at the end of the 
nineteenth century, when the relationship between absorption of IR radiation 
and vibrations of atoms in molecules had been established. At present this 
method is widely used in organic chemistry (for the identification of sub- 
stances and chemical groups), in polymer chemistry (for the investigation 
of structural features of macromolecules), in study of surfaces, identification 
of molecules and investigation of vibration—rotation dynamics in gases, 
in matrix isolation studies, in the field of semiconductor microelectronics, 
etc. (see Barnes and Orville-Thomas 1977). However, IR spectroscopy is not 
widely adopted as a method for the identification of mineral species which is 
mainly due to the absence of sufficiently complete reference books and 
databases in this area. 

The book “The Infrared Spectra of Minerals” (Farmer 1974) is still the 
most popular reference book on the IR spectra of minerals. However, as the 
book was published in 1977, it is now out of date. It contains only several 
hundred IR spectra of minerals. Since 1977, the number of known mineral 
species has doubled. At present it is close to 4,800, and every year it increases 
by 60-100 entries. What is more important, since 1977, there was a substan- 
tial expansion of knowledge on many minerals, their crystal chemistry, 
taxonomy and nomenclature. Many crystal-chemical formulae have been 
revised. 

Recently a library of IR spectra of inorganics (NICODOM IR Inorganics 
2006) was published. It contains 600 spectra of minerals from the National 
Museum in Prague, Czech Republic; the number of mineral species presented 
in this library is no more than 400. The identity of samples was verified 
by X-ray diffraction analysis. IR spectra of several hundreds of minerals 
have been published by H. Monke (1962—1966), Boldyrev (1976) and Peng 
Wenshi (1982). However, these publications do not contain any analytical 
data for reference samples. IR spectra of separate classes, groups or families 
of minerals and synthetic inorganic compounds are presented in numerous 
publications (Weir 1966; Nekrasov 1970; Potter and Rossman 1979; 
Pechkovskii et al. 1981; Melnikova et al. 1985; Chukanov and Kumpanenko 
1988, 2012a; Cejka 1999). 

The creation of a more representative library of IR spectra of minerals was 
planned by A.S. Povarennykh, but his untimely decease in 1986 prevented 
the realization of this project. 
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This book is the result of an almost 30-year work of the author during 
which about 150 new minerals have been discovered. The library contains 
3,309 IR spectra of about 2,000 minerals (including spectra of 237 holotype 
samples accompanied by their detailed characterization). The main goal of 
this book is to present a representative library of IR absorption spectra of 
mineral species together with additional data on each sample including 
locality, general appearance and mineral association. In most cases, analyti- 
cal data (empirical formulae e.a.) are given. The library of IR spectra of 
minerals could be useful for specialists in inorganic chemistry and inorganic 
materials (cements, ceramics, glasses, microporous materials, etc.). In addi- 
tion, in the next chapter some modern trends in IR spectroscopy of minerals 
and some new data and approaches are discussed. 

The general theory of vibrational spectroscopy and experimental metho- 
dics of infrared spectroscopy as applied to minerals are beyond the scope of 
this book. These aspects are considered in numerous publications (Farmer 
1974; Povarennykh 1978; Smith 1979, Stuart 2004; Nakamoto 2008; 
Theophanides 2012). 

This work would be impossible without the help of numeral researchers. 
The long-time collaboration with Prof. I.V. Pekov was most important. 
Reference samples and valuable analytical data were kindly granted by 
B.V. Chesnokov, A.P. Khomyakov, G.A. Sidorenko, S.V. Malinko, A.V. 
Voloshin, A.I. Brusnitsyn, A.E. Zadov, D.I. Belakovskiy, Yu. P. Menshikov, 
R. Duda, V.Yu. Karpenko, L.A. Pautov, P.M. Kartashov, Z.V. Shlyukova, 
A.G. Bazhenov, D.A. Kleimenov, D. Atencio, V.V. Subbotin, N.V. Lede- 
nyova, A.M. Skrigitil’, A.N. Sapozhnikov, E. Jonssen, S. Jancev, M.M. 
Moiseev, O.A. Ageeva, V.V. Rudnev and many other mineralogists, as 
well as mineral collectors, of which the contribution of W. Schuller, 
B. Ternes, G. Blass, R. Allori, M.N. Murashko, A.V. Kasatkin, G. Mohn, 
C. Schafer, B. Otter, J. Hyršl and P. Paananen is most appreciated. The 
collaboration with crystallographers R.K. Rastsvetaeva, S.V. Krivovichev, 
N.V. Zubkova, D.I. Pushcharovskiy, S.M. Aksenov, E. Tillmanns, 
S. Merlino, M. Pasero, G. Ferraris, F. Nestola, S.N. Britvin, O.I. Siidra, 
O.V. Jakubovich, N.A. Yamnova and K.A. Rozenberg, as well as with 
specialists in different areas of geosciences and analytical methods 
(G. Raade, P. Voudouris, A. Magganas, A. Katerinopoulos, J. Gottlicher, 
A.N. Nekrasov, K.V. Van, A.A. Virus, L.A. Levitskaya, O.V. Karimova, 
A.S. Astakhova, L.A. Korshunova), was especially fruitful. All of them are 
kindly appreciated. 

A significant contribution to the editing of figures was made by A.D. 
Chervonnyi. Editorial work of S.A. Vozchikova and S.M. Orlova in part of 
the preparation of illustrations was also significant. 
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1.1 The Discrete Approach 
Traditionally, the application of IR spectroscopy 
in mineralogy is reduced to the determination of 
wavelengths or frequencies of discrete absorption 
maxima. These values are brought in correspon- 
dence with normal vibrations of different chemi- 
cal bonds or groups of atoms forming covalent 
bonds — complex anions (e.g. CO;”, CO, 
SO, PO,°-, SiO, , and Si,07° ), polyatomic 
cations (H;0*, NH,*, UO,**, etc.), neutral 
molecules (H2O, NH3), as well as lattice 
vibrations of infinite chains, layers or frameworks 
as parts of crystal structures of minerals. Another 
approach, also based on the use of discrete band 
maxima, is based on correlations between vibra- 
tion frequencies and different characteristics of 
minerals (hydrogen bond strengths, degree of iso- 
morphous substitutions, etc.). In this section, we 
consider several examples of the application of 
this approach to the investigation of structural 
features of minerals. 

A customary application of IR spectroscopy for 
the investigation of minerals is the identification of 
different groups of atoms by their characteristic 
absorption bands. The ranges of frequencies of 
characteristic vibrations of most important coordi- 
nation polyhedra and complex anionic groups are 
listed by Miller and Wilkins (1952) and 
Povarennykh (1978). The identification of cationic 
and anionic isolated groups and polyhedra 
containing elements with low atomic numbers 
(H, Li, Be, B, C, O, N) is most important because 


the determination of these components by electron 
microprobe analysis is difficult or impossible. 
However, in many cases such groups can be easily 
determined by their absorption in characteristic IR 
ranges. The individuality of numerous new min- 
eral species approved by the IMA Commission on 
New Minerals, Nomenclature and Classification 
during last decades has been first revealed by 
means of IR spectroscopy. Several examples are 
given below. 

Eudialyte-group minerals are trigonal zircono- 
and titanosilicates characterized by very complex 
and variable crystal-chemical features (Johnsen 
et al. 2003). Their general crystal-chemical formula 
is N(1)3N(2)3N(3)3N(4)3N(S)3M(1)6M(2)3 6M(3)M 
(4)Z3[ Sin407>]O'4 6X2 where N(1—5) = Na, H30", 
K, Sr, REE, Y, Ba, Mn, Ca; M(1) = Ca, Mn, REE, 
Na, Sr, Fe; M(2) = Fe, Mn, Na, Zr, Ta, Ti, K, Ba, 
H30; M(3) and M(4) = Si, S, Nb, Ti, W, Na; Z = 
Zr, Ti, Nb; O' = O, OH, H20; X(1) and X(2) = Cl, 
F, H20, OH, CO3, SO4, AlO4, MnO,. Usually these 
minerals are Cl -dominant in the sites X(1) u X(2) 
situated around the axis of threefold symmetry. 
CO3” -dominant minerals of this group with dif- 
ferent occupation of N-sites, mogovidite and 
golyshevite have been discovered recently in the 
Kovdor massive of alkaline-ultramafic rocks and 
carbonatites, Kola peninsula (Chukanov et al. 
2005a). IR spectra of these minerals contain series 
of absorption bands in the range from 1,350 to 
1,550 cm’ (Fig. 1.1). 

A cancrinite-group mineral kyanoxalite, 
Naj7(Ale_5Sig_7O24)(C204)0.5_1-5H2O, has been 
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Fig. 1.1 IR spectra of high-calcium eudialyte-group minerals from alkaline pegmatites of the Kovdor massif: 
(1) mogovidite (CO3 -dominant), (2) golyshevite (CO, -dominant) and (3) feklichevite (C17 -dominant) 


first determined as a new mineral species differ- 
ent from cancrinite, (Na,Ca)7z_g, (Al6SigQ,) 
(CO3),_>°2H,O, by characteristic IR bands of 
oxalate groups at 1,713, 1,373 and 817 cm! 
(Figs. 1.2 and 1.3). 

Similarly, the presence of NH,” groups in the 
first ammonium arsenate mineral of the autunite 
group uramarsite discovered in the Bota-Burum 
U deposit, Southern Kazakhstan, was detected by 
characteristic bands in the ranges 1,400-1,500 
and 2,800-3,200 cm! (Sidorenko et al. 2007, 
see Fig. 1.4). Earlier this mineral was considered 
as trogerite. 

The factor group method for calculation of the 
symmetry properties, and selection rules for vibra- 
tional modes of crystals with known structures, 
has been reviewed by DeAngelis et al. (1972). The 
selection rules for each irreducible representation 
of the factor group are determined by noting the 
transformation properties for the dipole moment 
operator (for IR activity) or the polarizability ten- 
sor (for Raman activity). This method 1s effective 
only in case of simplest structures. In most cases, 


the determination of the number of active modes 
in IR spectra of minerals is impossible due to the 
overlapping of spectral bands, resonance splitting 
and different factors distorting translational sym- 
metry of real crystals (solid solutions involving 
different complex anions, alteration of different 
kinds of stacking of layers, local defects, etc.). 
For this reason, the interpretation of vibrational 
spectra of crystalline solids has been limited 
largely to empirical approaches. 

The wavenumber range approximately 
between 400 and 1,700 cm™! is called the finger- 
print region. Usually IR spectrum in this region 
contains very complicated series of overlapping 
bands. The importance of the fingerprint region is 
that each mineral species produces a different 
pattern. 

Symmetry lowering accompanied by the trans- 
formation of structural sites into groups of non- 
equivalent sites can result in the splitting if 
corresponding absorption bands. This phenomenon 
is very typical for IR spectra of minerals. Several 
examples are considered below. 
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Fig. 1.2 IR spectrum of kyanoxalite from Alluaiv Mt., Lovozero alkaline massif, Kola peninsula, Russia (After 
Chukanov et al. 2011) 
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Fig. 1.3 IR spectrum of typical cancrinite from Vishnevye Mts., Urals, Russia (After Chukanov et al. 2011) 
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Fig. 1.4 IR spectra of uramarsite and metauranospinite (After Sidorenko et al. 2007) 


IR spectrum of nabalamprophyllite Ba(Na,Ba) 
{ Na3Ti[Ti202S140,4](OH,F)2} (Chukanov et al. 
2004) is clearly different from the spectra of 
lamprophyllite and barytolamprophyllite in a 
pronounced doublet 921 + 954 cm™' in the range 
of Si-O-stretching vibrations (Fig.1.5). The 
splitting of the IR band in this case is a result of 
lowered symmetry. In centrosymmetric minerals 
of the lamprophyllite—barytolamprophyllite solid- 
solution series (Ba,Sr)s{Na3Ti[Ti,0Si1,0,4](OH, 
F,O)2} (space group C2/m), the groups Si,O7 are 
equivalent, whereas in nabalamprophyllite (space 
group P2/m) there are two types of Si.O7 groups 
as a result of the ordering of interlayer cations 
Na and Ba. 

Eveslogite (monoclinic) and yuksporite 
(orthorhombic) are very close in chemical com- 
position, powder X-ray diffraction patterns and 
physical properties. However, their identification 
is easy due to characteristic additional splitting of 
some bands in the IR spectrum of eveslogite as 
compared to that of yuksporite (Fig. 1.6) 
(Chukanov et al. 2008). 

The crystal structures of the roscherite-group 
minerals are based on a_heteropolyhedral 
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Fig. 1.5 IR spectra of lamprophyllite-group minerals 
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Fig. 1.6 IR spectra of eveslogite and yuksporite 


framework composed of atoms with four- and six- 
fold coordination. Among these minerals, mono- 
clinic and triclinic members are distinguished. The 
general formula of monoclinic roscherite-group 
minerals is Ca,D ,M.,Be.s(PO,)6(OH)4X>-4H,O 
where D and M are octahedral cations Mg, Zn, 
Mn”, Fet, Fe** and Al. The transition from 
monoclinic to triclinic members of this group 
with the general formula Ca.D(1)D(2)M(1).M 
(2)2Be4(PO4)6(OH)4X2-4H2O is accompanied by 
the doubling of the number of octahedral sites and 
the increase of independent tetrahedral sites from 3 
to 5 (from 1 to 2 for Be and from 2 to 3 for P). As a 
result, additional splitting of the bands of P—O- and 
Be—O-stretching vibrations is observed (Chukanov 
et al. 2005b; Atencio et al. 2008). 


1.2 The Full-Profile Analysis 

Unlike traditional treatment of IR spectra of 
minerals as a number of discrete absorption 
bands, the full-profile analysis is based on the 


consideration of the whole spectral curve within 
a certain range of frequencies (Dubovitskiy and 
Chukanov 2004; Chukanov et al. 2008). Spectral 
curves are considered as elements of a multidi- 
mensional vector space. The key-point of the 
method consists in best fitting of analyzed spec- 
trum by nonnegative linear combination of 
spectra of known samples from the base set. 
This approach is numerically stable due to the 
application of the concepts of integral error 
functional and generalized positive solution. 
Automated data processing 1s possible with prac- 
tically unlimited base set of reference spectra. 
The application of full-profile IRS analysis 
makes it possible to avoid combinatorial stage 
from the procedure of identification of minerals. 

Generally, the full-profile analysis implies the 
solution of the following minimization problem: 


p= [Le (Li, œ) + €(@) — 


JEJ 


O(L, œ) dæ — min, 


where O(/,@) = In(I(0,@)/(/,@)) is absorbance 
spectrum of a layer of a mineral under investiga- 
tion with the thickness of /; 0; (Lj. w) are absor- 
bance spectra of minerals from the available 
database; x; > 0 are nonnegative coefficients to 
be found as a result of the solution of the mini- 
mization problem; &(q@) is a scattering correction 
function; p > 1 is Holder factor that determines 
the norm of the function space. The function &(@) 
can be expressed as a polynomial with optimized 
parameters or as a linear combination of experi- 
mental scattering curves with optimized 
coefficients. On the first step, of the full-profile 
analysis, the optimized nonnegative coefficients 
x; are determined. In the course of iterations, 
negative coefficients are rejected. As a result, 
from the database containing several thousand 
spectra, no more than several tens spectra giving 
positive contribution can be selected. On the 
second stage, normalized optimized coefficients 


xX are determined in accordance with the condi- 


tion X x = 1. 
J 


When any analyzed mineral species is present in 
the database, it will be recognized automatically 
(the spectrum of corresponding sample from the 
database will have a coefficient x; close to 1). 
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When analyzed sample is a mixture of several 
minerals, the result of the full-profile analysis is a 
set of the coefficients x; reflecting the composition 


of the mixture. In most cases when a sample under 
investigation is absent in the database, the result of 
the full-profile analysis is a combination of spectra 
of minerals that have a close chemical or structural 
relationship with this sample. For example, the full- 
profile analysis of the spectrum of sodium 
boltwoodite (H30)Na(UO>)(SiO.)-H,O on the 
basis of 3,126 spectra of other (except sodium 
boltwoodite) minerals (Fig. 1.7) results in the linear 
combination of only 19 nonzero components 
with the contribution of silicates of 81 %. 
Among silicates, uranyl nesosilicates boltwoodite, 
HK(UO2)(Si104)-1.5H2O and uranophane, Ca 
(UO2)2(HS104)2:H2O, make the greatest contribu- 
tion of 72 % to the total absorbance in the 
approximating spectrum. Numerous examples of 
the application of the full-profile analysis to IR 
spectra of minerals are considered by Chukanov 
et al. (2008). 

On the basis of the above-described approach 
based on the full-profile analysis, an IRS-based 
quantitative criterion of crystal-chemical similar- 
ity (CCS) can be introduced for pairs of minerals 
to be compared. CCS can be expressed as 
normalized square deviation of an analyzed 


1600 cm 


800 1000 1200 1400 
spectrum from a reference spectrum or from an 
approximating nonnegative linear combination 
of reference spectra. Being based on empirical 
spectroscopic data, this criterion reflects real 
crystal-chemical relationships: pairs of minerals 
with similar structure type have the lowest CCS 
values. Within a given structure type, CCS 
characterizes compositional relationships. 

In order to make full-profile IRS analysis a 
customary method in mineralogical investigations, 
during last 20 years a representative collection of 
IRS of well-characterized mineral samples was 
formed by the author. It includes about 3,400 
spectra of more than 2,200 mineral species. In 
frames of this work, IRS database was created, 
and more than 150 new mineral species have 


been discovered. 


1.3 Polymerization of 
Coordination Polyhedra 


and Structure Topology 


An empirical correlation between the number of 
edges shared per MnOg octahedron and major 
Mn-—O-stretching band positions in IR spectra of 
tetravalent Mn oxides was obtained by Potter and 
Rossman (1979). Similar correlations are known 
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Fig. 1.8 Correlation between the stretching frequency 
of (Ti,Nb)-O and the content of D cations in 
labuntsovite-group minerals calculated from structural 
data (open circles) and as X'M** = Ti + Nb + Mg + 
Mn + Fe + Zn — 8 for samples with unknown structures 
(black circles). The numbers correspond to korobitsynite 
(1-3), nenadkevichite (4, 5), lemmleinite-K (6—8, 10), 
tsepinite-Na (9), “paralabuntsovite-” (11), “labuntsovite-” 


for different groups of minerals. Theoretical 
background of this phenomenon, first observed 
in IR spectra of organic polymers, is considered 
in Loghinov et al. (1979); Chukanov (1980); 
Chukanov and Kumpanenko (1988). 

In labuntsovite-group minerals A4B4C4D> 
M(S140}2)4(OH,O)g-nH»O, chains of vertice- 
sharing MOs octahedra (M = Ti, Nb) are linked 
by the rings Si,O;> and additional octahedra DO, 
(typically, D = Fe**, Mn”, Zn, Mg or Ca); A, B 
and C are low-force-strength extraframework 
cations. The presence of vacancies (from 0 to 
100 % of the D site) is typical for these minerals. 
In terms of the cluster approximation and the first- 
order perturbation theory, it was shown (Chukanov 
et al. 2003) that the linking of chains of (T1,Nb)O, 
octahedra (M-octahedra) by additional D-octahedra 
with lower-force characteristics (D = Fe, Mg, Mn 
or Zn) in the labuntsovite-group minerals results in 
a linear correlation between the number of D atoms 
per formula unit and the wavenumber (vy_o) of 
the [R-active band of (Ti,Nb)—O-stretching 
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(12, 14, 15), lemmleinite-Ba (13), labuntsovite-Fe (16), 
labuntsovite-Mg (17, 21, 22, 26), paralabuntsovite-Mg 
(18), labuntsovite-Mn (19, 21, 23), vuoriyarvite-K (20), 
karupm@llerite-Ca (24), kuzmenkoite-Mn (25, 27, 30), 
kuzmenkoite-Zn (28), organovaite-Mn (29), gutkovaite- 
Mn (31), organovaite-Zn (32, 33) and parakuzmenkoite- 
Fe (34) (After Chukanov et al. 2003; Chukanov and 
Pekov 2005) 


vibrations (in the range 660-700 cm '). This band 
is single and its position is almost independent on 
the Ti:Nb ratio. Indeed, as one can see from Fig. 1.8, 
the position of the Ti(Nb)—O-stretching band does 
linearly correlate with the occupancy of the D site 
(for samples with unknown crystal structure, the 
occupancy of the D site has been obtained from 
the chemical data alone as n — 8, n being the total 
number of octahedrally coordinated atoms Ti, Nb, 
Fe, Mg, Mn, Zn). The scatter of points in Fig. 1.8 is 
due mainly to the presence of lower-force-strength 
cations (Ca and Na) in the D site. On the basis of 
structural and IR_ spectroscopic data for 
labuntsovite-group minerals gjerdingenite-Na and 
gjerdingenite-Ca (Pekov et al. 2007), the correlation 
was generalized for the case D = (Fe,Mg,Mn, 
Zn),Ca,Na,O1.,-y-, as follows: 
v[(Ti,Nb)-O] (cm ') = 667 + 27.02x + 
18.32y + 8.60z. The coefficients 27.02, 18.32 
and 8.60 reflect force constants of bonds formed 
by oxygen and cations (Fe**, Mn**, Zn, Mg), Ca 
and Na, respectively. 
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Fig. 1.9 Wavenumbers of absorption maxima of the 
bands vy and vym in IR spectra of cancrinite s.s. (A), H20- 
poor cancrinite (B), cancrisilite (C), kyanoxalite and C204- 
rich members of the cancrinite-kyanoxalite series (D), 
hydroxycancrinite and a CO3:-poor member of the 
cancrinite-hydroxycancrinite series (E), depmeierite (F), 
vishnevite (G), pitiglianoite (H), balliranoite and CO3- 
rich members of the davyne-balliranoite series (/), davyne 
(J), quadridavyne (K) (After Chukanov et al. 2011) 


A simple correlation exists between the 
weighted average frequency (Vsi_o) of the Si-O- 
stretching vibrations (in the range from 800 to 
1,200 cm~') and the mean number of vertices 
that a SiO, tetrahedron shares with other SiO, 
tetrahedra (Chukanov 1995). For aluminosilicates 
with the anion stoichiometry Si,A1,O-, the corre- 
lation is the following (Chukanov 1995): 


(vs; —O)(cm7!) = (337.84 + 1,827)(0.6428¢+1) 
where t = z(x+0.5y) 7! 
(1.1) 


This correlation can be violated in case of the 
presence of protonated S10, tetrahedra (see below), 
but for neutral silicates there is a distinct trend to 
the increase of (vsi_o) in the series of Al- 
free minerals: nesosilicates — sorosilicates — 
silicates with triorthogroups Si30;9 — inosilicates 
with simple chains and cyclosilicates with simple 
rings — amphiboles — phyllosilicates and sili- 
cate with double tetrahedral rings — modifications 
of SiO». The presence of Al and especially Fe** in 
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tetrahedral sites results in the lowering of the 
(Vsi_o) Value. 

The range of wavenumbers from 500 to 
800 cm ' can be considered as “fingerprint 
region” sensitive to the composition and the topo- 
logical features of the tetrahedral frameworks (Si, 
ADO., and (Si,Be)O;, in tecto-aluminosilicates and 
beryllosilicates. The most well-known example is 
presented by the zeolite group. 

Another example is cancrinite mineral group. 
Feldspathoids of the cancrinite group (Bonaccorsi 
and Merlino 2005; Pekov et al. 2011) are hexagonal 
or trigonal tecto-aluminosilicates with frameworks 
consisting of layers containing six-membered rings 
of Si- and Al-centered tetrahedra perpendicular to 
the c axis. The rings centered by six-fold or three- 
fold axes [1/3 2/3 z], [2/3 1/3 z] and [0 0 z] are 
usually denoted by the letters A, B and C, respec- 
tively. Rings of each type form layers (levels). 
Every ring is linked to three rings of the preceding 
layer and to three rings of the succeeding layer. The 
stacking of the A, B, C layers along the c axis 
determines the type of framework that contains 
zeolitic cavities forming channels running along 
[001]. The channels host extraframework cations 
(major: Na‘, Ca**, K*), anions (species-defining: 
CO;” , S04, Cl’, OH, S*, C204, PO.” ) 
and, in many cases, H2O molecules. The diversity 
of cancrinite-group minerals (CGM) is determined 
by the type of Al,Si,O framework and the composi- 
tion and distribution of extraframework cations and 
anions. 

For cancrinite-group minerals with the simplest 
attacking sequence AB, three bands, vy, vy and vyp, 
corresponding to mixed vibrations of the frame- 
work tetrahedra (in the ranges 550-581 cm! for 
vi, 608-630 cm! for vy and 667-704 cm! for 
v), are observed in the range 540—720 cm’! (see, 
e.g. Figs. 1.2 and 1.3). The positions of these bands 
depend on the combinations of extraframework 
cations and anions in different sites (Chukanov 
et al. 2011; see Fig. 1.9), but generally IR spectrum 
in this region is characteristic of all these minerals. 

In IR spectra of cancrinite-group minerals 
with more complex structures and the number 
of layers more than 2 per unit cell, the number 
of absorption bands in the range 540-720 cm”! 
is more than 3 (see, e.g. IR spectrum of 
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biachellaite, a cancrinite-group mineral with the 
stacking sequence ABCABCACACBACBACB- 
CACBACBACBABC per unit cell; Figs. 1.10 
and 1.11). 

Beryllosilicates with the common formula 
BaBe,Si.0,7, clinobarylite (space group Pm, 
a = 11.618, b=4.904, c=4655 A, 
P = 89.94°) and barylite (space group P2;na or 
Pmna; a = 11.65, b x 9.8, c & 4.65 A), are 
another example of dimorphs with different 
framework topology  (Rastsvetaeva and 
Chukanov 2003). These polymorphs are similar 
by the powder X-ray diffraction patterns, but 
they can be easily distinguished by IR spectra 
(Figs. 1.12 and 1.13). 


1.4 | Hydrogen-Bearing Groups 
and Hydrogen Bonding 


As noted by Libovitzky and Beran (2004), hydro- 
gen is a major, a minor and a trace constituent of a 
broad variety of minerals in the Earth’s litho- 
sphere. In minerals and inorganic compounds, 
hydrogen can be present in different forms includ- 
ing isolated H2O molecules and OH anion; free 
(non-covalent-bonded) proton H*; hydronium ion 
H30* and its hydrated complexes H30°-nH,O; Fig. 1.10 A fragment of the tetrahedral framework (a) 
different acid anions like HCO3 , HPO,” , and cancrinite-type column (b) in the structure of 
H,PO, and HAsO, ; primary, secondary and biachellaite (After Chukanov et al. 2009). The unit cell 
tertiary silanol groups and ammonium cations oun 





1001 


Ww N 
T N 
T+ =i 
bo | 
(æ) 
NO 
wor 
Do 
A ro) 
A ~N 
(æ) 
O M Ww 
A mM 
wn ee 2 


3600 


547 


a ee a | |S | | 
1000 2000 3000 cm? 


Fig. 1.11 IR spectrum of biachellaite (After Chukanov et al. 2009) 
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Fig. 1.12 IR spectra of clinobarylite and barylite 
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NH,". The diversity of the nature of hydrogen in 
minerals is caused also by the formation of hydro- 
gen bonds of different types and by different 
vibrational states of hydrogen-bearing groups. 

Among different factors hindering the investi- 
gation of the chemical nature of hydrogen in 
inorganic solids, the most important are high 
mobility of this element (promoted by its small 
size, tunneling effect and low energies of hetero- 
lytic dissociation of acid groups), inapplicability 
of electron microprobe analysis and restricted 
applicability of methods based on the diffraction 
of X-ray radiation. It is important to note that H 
atom contains only one electron that in different 
compounds is involved in the formation of a 
binding orbital. As a result, only the determina- 
tion of the position of the electron pair (but not of 
the H atom itself) is possible by means of struc- 
tural methods based on X-ray diffraction. In par- 
ticular, the lengths of covalent O-H bonds 
determined from X-ray diffraction data are, on 
the average, 0.2 A less than the real values (Baur 
1972). Moreover, isolated H* cation cannot be 
detected by X-ray diffraction methods because it 
does not contain electrons. 

IR spectroscopy is one of the most sensitive 
methods in determining hydrogen-bearing 





Fig. 1.13 The crystal structures of clinobarylite (a) and barylite (b) 
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groups in minerals. Apparently, the most appro- 
priate approach to the investigation of the nature 
of hydrogen in minerals would be a combination 
of structural, chemical and spectroscopic (IR, 
Raman, NMR) methods. 

Generally, the formation of hydrogen bond is 
accompanied by the weakening of the covalent 
bond formed by H atom with an electronegative 
A atom and as a result by the lowering of the 
frequency of A—H-stretching frequency v(A—H) 
(usually, A = O or N). One of the first attempts 
to find correlations between v(A—H) and the 
length of H-bond in crystals was made by 
Pimentel and Sederholm (1956). 

Later the following improved empirical 
correlations between O—H-stretching frequencies 
in IR spectra of minerals and O---O and H---O 
distances (obtained from structural data) were 
established by E. Libowitzky (1999): 


v(cm™') = 3592 — 304 - 10” 


- exp[—d(O---O)/0.1321]. (1.2) 


v(cm~') = 3632 — 1.79 - 10° 


- exp[—d(H---O) /0.2146]. (1.3) 


As noted above, the lengths of covalent O-H 
bonds determined from X-ray diffraction data are 
about 0.2 A less than the real values (typically, 
from 0.95 to 1 A). For this reason, the value d 
(H---O) in the correlation (1.3) should be con- 
sidered as the distance between O atom and 
maximum of electron density of the bonding 
electron pair. 

It should be also noted that at high frequencies 
(above 3,500 cm~') substantial deviations from 
the correlations (1.2) and (1.3) are possible 
because O—H-stretching frequencies depend not 
only on O. - -O and H- - -O distances, but also on 
the nature of cations coordinating O-H groups 
and H2O molecules, as well as on the angle 
O-H. - -O, and the influence of these factors 
becomes most evident in case of weak hydrogen 
bonds. The equations (1.2) and (1.3) predict that 


maximum possible values of O—H-stretching 
frequencies for minerals are 3,592 and 
3,632 cm !, respectively. However, for 
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numerous minerals bands of O-—H-stretching 
vibrations are located at higher frequencies. For 
example, in IR spectra of magnesium serpen- 
tines, brucite and kaolinite, the strongest O-H- 
stretching bands are observed between 3,650 and 
3,700 cm". 

In case of weak hydrogen bonds formed by OH 
groups, O—H-stretching frequencies depend mainly 
on the nature of triads of cations coordinating 
the OH group (e.g. MgMgMg, MgMgFe”, 
MgFe**Fe**, Fe°*Fe°*O, MgMgFe™*, AlFe7*O, 
where O is vacancy). Corresponding relationships 
are considered in numerous publications dealing 
with rock-forming minerals (amphiboles, micas, 
clay minerals). A similar approach was applied in 
the first description of zincolivenite CuZn(AsQO,) 
(OH) (Chukanov et al. 2007). 

Holotype zincolivenite, as well as “cuprian 
adamite” by Toman (1978), is a natural analogue 
of cation-ordered synthetic phase with Cu: 
Zn = 1:1. In this mineral, Cu atoms form 
distorted octahedra with Cu—O distances from 
1.986 to 2.409 A (Jahn-Teller distortion). 
Zn atoms occupy five-coordinated sites with 
Zn-O distances from 1.998 to 2.074 A. OH 
groups occupy one site coordinated by two 
Cu atoms and one Zn atom. IR spectrum 
of zincolivenite confirms high degree of 
cation ordering: in the range of O—H-stretching 
vibrations (3,400-3,550 cm‘), single band 
of CuCuZnOH clusters is observed; bands 
of CuCuCuOH, CuZnZnOH and ZnZnZnOH 
are absent. Intermediate members of the series 
olivenite-zincolivenite and zincolivenite-adamite 
give more than one band in this range (Fig. 1.14) 
having maximums at 3,420-3,430 cm’ 
(CuCuCuOH), 3,470-3,480 cm7' (CuCuZnOH), 
3,490-3,500 cm ' (CuZnZnOH) and 
3,530-3,540 cm! (ZnZnZnOH). Similar conclu- 
sion was made by J.E. Chisholm (1984) on the basis 
of IR spectroscopic data for synthetic 
series olivenite Cu,(AsO,)(OH) — _  adamite 
Zn>(AsO,)(OH). 

The above consideration shows that 
zincolivenite is isostructural with Cu-Zn-ordered 
phosphate zincolibethenite CuZn(PO,)(OH) 
(Braithwaite et al. 2005) and is its As-dominant 
analogue. 
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Fig. 1.14 Wavenumbers of the bands of O—H-stretching 
vibrations for differently coordinated OH groups in Zn-poor 
olivenite from Tsumeb, Namibia (/); Zn-enriched olivenite 
from Tsumeb, Namibia (2); Zn-enriched olivenite from 


IR spectra of acid salts (silicates, carbonates, 
phosphates, etc.) possess a number of specific 
features including the presence of relatively 
broad bands of acid OH groups (in the range 
1,700-3,000 cm™'), splitting and shifts of the 
bands of stretching vibrations of anions. As 
noted above, the correlation (1.1) between the 
weighted average frequency (vsi_o) of the 
Si—O-stretching vibrations and stoichiometry of 
tetrahedral part of aluminosilicates can be 
violated in case of the presence of protonated 
S10, tetrahedra. This phenomenon is graphically 
illustrated in Fig. 1.15. 

As seen from Fig. 1.15, different acid silicates 
show different degree of the deviation from the 
correlation (1.1). For some formally acid 
inosilicates (pectolite, serandite, babingtonite, 
nambulite, marsturite and some other related 
minerals), these deviations are almost absent. 
As it was shown by Chukanov and Pekov 
(2012), the cause of these differences is 
connected with the character of chemical bonds 
formed by hydrogen. In pectolite and related 
anhydrous acid inosilicates, silanol groups 
SiOH are absent: H* cation does not form strong 
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Novoveska Huta, Slovakia (3); zincolivenite from Lavrion, 
Greece (4); Cu-enriched adamite from Dalnegorsk, Russia 
(5); Cu-poor adamite from Lavrion, Greece (6) and Cu-poor 
adamite from Ojuela mine, Mexico (7) 


covalent bond with oxygen, and the influence of 
hydrogen on the vibrations of silicate chain is 
weak. In IR spectra of these minerals, a distinct 
band corresponding to vibrations of H* cation is 
observed in the range 1,250—1,500 cm |. In most 
other acid silicates, silanol groups forming strong 
hydrogen bonds are present which results in the 
increase of the (vsi-o) value. 

It was shown (Nyfeler and Armbruster 1998) 
that “the Si-OH distance decreases with the 
number of bridging O atoms (Si—O-Si) from 
average values of 1.668 A for orthosilicates to 
1.604 A for tetrahedra with three bridging O 
atoms”. Additional distortions of silicate anions 
can be due to strong hydrogen bonds between 
silanol groups and water molecules. As a result, 
the strongest deviations from the correlation 
(1.1) are observed for acid silicates with isolated 
groups HSiO,, H>SiO,* , HSi,07, 
HSi30 10’, H»Si3040°, as well as for hydrous 
acid silicates with polymerized SiO, tetrahedra. 
Several examples of IR spectra of these minerals 
are given in Figs. 1.16, 1.17, 1.18, and 1.19. For 
silanol groups forming three bridging Si—O 
bonds, a series of rather strong bands is usually 
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Fig. 1.15 Correlation between (k) and ¢ for dif- inesite (72) and xonotlite (73). Points deviating from the 
ferent modifications of SiO, (/), tectosilicates (2), correlation towards high-frequency values (denoted by 
phyllosilicates (3), including magnesium serpentines starlets) correspond to acid silicates megacyclite, 
(3a), amphiboles (4), inosilicates with chains (SiO3),, lovozerite, tisinalite and litvinskite (A), rosenhahnite 
(5), silicates with tubular anion topology (fenaksite, (B), chesnokovite (C), afwillite and bultfonteinite (D), 
agrellite etc.: 6), sorosilicates (7), nesosilicates (8), aklimaite (E), yegorovite (F), suolunite (G), olmiite and 
aluminates (9), melanophlogite (/0), nordite (//), poldervaartite (H) 
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Fig. 1.16 IR spectrum of acid nesosilicate (i.e. orthosilicate) afwillite (revised formula Ca3[SiO4][SiO2(OH)>]-2H»O; 
see Rastsvetaeva et al. 2009) from the Yoko-Dovyren massif, Northern Baikal area 
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Fig. 1.17 IR spectrum of acid sorosilicate (i.e. diorthosilicate) suolunite Ca2[Si205(0H)2]-H20O from the Yoko- 


Dovyren massif, Northern Baikal area 
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Fig. 1.18 IR spectrum of acid triorthosilicate rosenhahnite HCa3(HSi30;9) from the Bazhenovskoye deposit, 


Middle Urals 


observed in the range 1,700-3,200 cm! 
(Figs. 1.16, 1.17, and 1.18). These bands indicate 
the presence of multiple states of hydrogen with 
different O—H-bond strengths (Chukanov and 
Pekov 2012). 

Analogous bands in the range 1,700- 
3,200 cm~!, as well as bands in the range 1,250- 
1,500 cm~', are present in IR spectra of some 
hydrous acid cyclosilicates (e.g. megacyclite), 


but as a rule they are not observed in IR spectra 
of anhydrous acid cyclosilicates, e.g. anhydrous 
lovozerite-group minerals bearing silanol groups 
(Chukanov and Pekov 2012). In other words, hydro- 
gen bonding with water molecules results in the 
polarization and the dissociation of silanol groups. 

Vibrational spectra of hydronium cation H30° 
and hydronium—water clusters (Zundel cation 
H;O,", Eigen cation HoO," and other forms of 
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Fig. 1.19 IR spectrum of hydrous acid inosilicate yegorovite Na4[Si204(O0H)2]2:7H20 from the Palitra pegmatite, 


Lovozero massif, Kola peninsula 


hydrated proton) in solids and liquids are 
discussed in numerous publications (Yukhnevich 
1973; Wilkins et al. 1974; Muguet 1996; Kim 
et al. 2002; Sobolewski and Domcke 2002; 
Christie 2004; Ortega et al. 2005; Park et al. 
2007; Stoyanov et al. 2010; Jianqing Xu et al. 
2011). Available experimental data and theoreti- 
cal studies (including ab initio calculations) dem- 
onstrate wide variations of band positions in 
vibrational spectra of these groups, depending 
on their configuration and hydrogen bonding. In 
most cases, a series of broad bands is present in 
the range 1,100-3,600 cm™!. Characteristic 
bands of the cation H306 present in aqueous 
solutions of different acids are observed at 
3,134 + 12, 2,816 + 40, 1,746 + 11, 
1,202 + 4 and 654 + 12 cm™!, along with a 
continuous broad absorption from 600 to 
3,400 cm! (Stoyanov et al. 2010). The presence 
of the band in the range 1,700—1,800 cm! in IR 
spectra of hydronium cation and its aqueous 
complexes is noted also in other publications 
(Yukhnevich 1973; Muguet 1996; Kim et al. 
2002; Asmis et al. 2003; Headrick et al. 2004; 
Hammer et al. 2005; Park et al. 2007). Appar- 
ently this band could be considered as one of the 
most reliable indications of the presence of 
hydrated proton. 


There are few valid mineral species, in which 
hydronium cation is considered as a species- 
defining component. Among them, there are 
aqualite, larisaite, chernikovite, trogerite (“hydro- 
gen uranospinite”), hydroniumjarosite and 
schlossmacherite. In most cases IR spectra of 
these minerals contain bands (at least weak ones 
or shoulders) in the range 1,700-1,800 cm |. For 
example, for trogerite [“hydrogen uranospinite’’, 
(H30)(UO>)(AsO,):3H2O], the IR absorption 
band at 1,740 cm’ is indicated by Wilkins et al. 
(1974). However, there are exceptions from this 
rule. One of them is minerals of the alunite- 
jarosite group. Their general formula is 
DG3(TO.4)2X6, where species-defining 
components are T = S°*, P°* or As**; G = Al**, 
Fe**, V°*, Ga**, Cu” or Zn”; D = K*, Na‘, TI’, 
Ag*, NH,*, H30*, Ca**, Sr**, Ba**, Pb**, REE”, 
Bi?*, Th**, H2O or vacancy; X are usually OH™ 
anions. 

The nature of hydroniumjarosite and 
“hydroniumalunite” (schlossmacherite) has 
been discussed repeatedly in connection with 
specific features of IR spectra of these minerals 
and their synthetic analogues. Hydroniumyjarosite 
and schlossmacherite are considered as H3O- 
dominant members of the alunite-jarosite group 
with idealized formulae (H30)Fe3(SO,4)2(OH)6 
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and (H30,Cap.5)Al;(SO4)2(OH)¢, respectively. 
Members of solid solutions with the general for- 
mula (K,Na,H30,Pb,Ca)(Fe,Al,Zn)3(SO4)2(OH)3 
are considered to be typical minerals of oxidation 
zones of sulphide ore deposits. However, in IR 
spectra of synthetic “hydroniumyjarosite” and 
“hydroniumalunite”, as well as (Na,K)-deficient 
alunite-jarosite group minerals, characteristic 
bands of H30" cations are usually absent. Instead 
of this, bands of HOH bending vibrations are 
often observed in the range 1,575-1,650 cm! 
(Wilkins et al. 1974; Majzlan et al. 2004; 
Basciano 2008; this book, Chap. 2). It means 
that the acid-base equilibrium H30° + OH <= 
H2O + H2O (Wilkins et al. 1974) in these 
minerals is strongly shifted to the right side, 
corresponding to the presence of H20 molecules 
in two sites (one in D and another one in X). Note 
that already in one in the first publications on this 
subject (Hendricks 1937), for a synthetic com- 
pound with jarosite-type structure, but without 
large cations, the following formula was 
suggested: H,O-Fe**3(SO4)2(OH)5-H5O. 

The single-crystal X-ray study of synthetic ana- 
logue of hydroniumjarosite (Majzlan et al. 2004) 
did not reveal the position of the H atoms that could 
belong to the H30° group, despite the position of H 
atoms of the OH group was readily located in the 
difference Fourier maps. The presence of two IR 
bands of HOH bending vibrations in the range 
1,575-1,650 cm~! of the IR spectrum of this sam- 
ple indicates the presence of H2O molecules in two 
different sites. Based on these facts, one can sup- 
pose that HO molecules were not located in syn- 
thetic analogue of hydroniumjarosite because they 
do not conform to R-3 m symmetry. 

In IR spectrum of synthetic analogue of 
ammoniojarosite, a band at 1,743 cm! was 
detected (Basciano 2008) that could be an indi- 
cation of the admixture of HO” cations. Taking 
into account this observation, the existence of 
hydroniumjarosite s.s. (as a metastable phase 
with the predominance of H30” cations in D 
site) cannot be ruled out. 

In IR spectra of some samples of synthetic 
H,O-bearing analogue of hydroniumyarosite, a 
band of acid sulphate groups HSO; is present 
in the range 1,900-2,000 cm! (Basciano and 
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Peterson 2008). Note that partial protonation of 
tetrahedral anionic groups in nominally neutral 
(i.e. not acid) sulphates, arsenates and 
phosphates is a common phenomenon. In IR 
spectra of such compounds and minerals, weak 
bands that cannot be assigned to overtones or 
mixed modes (two-quantum excitation) are pres- 


ent in the range 1,800-2,500 cm™!. 


1.5 Solid-Solution Series 

One can distinguish between three kinds of 

substitutions resulting in the formation of solid- 

solution series of minerals within the same struc- 
tural motif: 

1. Substitutions between monoatomic ions. Such 
substitutions can be isovalent (e.g. involving 
groups of cations K* + Nat, Fe** © Mg** e 
Mn” or anions F` C1) or heterovalent (the 
typical examples are Ca** + Nat, Ba’ © 
K*, 0g F ). In the latter case, charge 
compensation is required in another site of 
the structure. As a rule, substitutions between 
monoatomic ions result in linear dependences 
of the positions of IR bands on the contents of 
impurities in a given site. 

2. Substitutions between polyatomic groups 
with covalent interatomic bonds (the 
typical examples are CO3 © S0, © 
PO, e AsO, e VO.” «e SiO,*>). 
Such substitutions can be also isovalent or 
heterovalent and result in the shifts of some 
IR bands. In addition, each polyatomic impu- 
rity group gives additional characteristic 
bands in the IR spectrum. 

3. Substitutions between blocks or clusters 
including several ions and groups. In particu- 
lar, such solid solutions are typical for 
heterophyllosilicates and minerals of 
labuntsovite and eudialyte groups. 

In cases of two-component solid solutions, 
their compositions can be easily estimated from 
IR spectra after preliminary calibration using 
samples with known compositions. The case of 
multicomponent solid solutions is more compli- 
cated (see, e.g. Fig. 1.20). For example, as it was 
shown by Chukanov and Stepanov (1989), 
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Fig. 1.20 Diagram in coordinates of shifts (cm~ ') of the 
bands of in-plane (vı) and out-of-plane (v2) vibrations of 
calcite- and dolomite-group carbonates (Ca,Mn,Mg,Fe) 
(CO3) with respect to corresponding bands of pure 
CaCO3. The figures correspond to the areas of calcite 
(1), rhodochrosite (2), siderite (3), magnesite (4), dolo- 
mite (5), ankerite (6) and kutnohorite (7) 


690 


Fig. 1.21 Calculated from 
the IR spectra (circles) and 
theoretical (Berlyand et al. 
1991, curves) frequency 
distribution densities for 
samples of Fe-bearing 
calcite with the formulae 
(a) Cao.92F€0.08(CO3) and 


(b) Cap gsFeo 15(CO3) 690 
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700 
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formula coefficients for Ca-free carbonates 
Mg,Fe,Mn,(CO3) can be calculated from the fol- 
lowing equations: 


y = 0.0667 Av; — 0.0138Ar2 + 0.914. 


t= 1.97 + 1.16y — 0.080A1,. 
Z=l=— y=, 


Violations from linear correlations between 
band shifts and contents of impurities are possible 
in cases of resonance with other modes or lattice 
straining due to strong differences between radii 
of ions present in the same site. Asymmetric 
broadening of IR bands is an indication of lattice 
straining caused by strong differences of the sizes 
of replaced and replacing ions or groups (see 
Berlyand et al. 1991; Fig. 1.21a, b). 


Force Parameters of Cations in 
Silicates 


1.6 


In the harmonic approximation, the potential part 
of the vibrational energy per unit cell can be 
expressed as U = Xkijqiqj, where 1 < i, j < N; 
N is the number of vibrational degrees of 


710 720 730 cm 
= , = 
710 720 730 cm 
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Table 1.1 Characteristics of some cations in silicates 


The Application of IR Spectroscopy to the Investigation of Minerals 


Cation Coordination Ranges of ionic Ranges of stretching 
type number radii, A Examples of cations frequencies, cm! 
H° 2 <0.1 H* 2,000-3,700 
T 4 0.2-0.5 Si**, AP*, P**, B°* 800-1,200 
M? 6 0.6-0.7 Ti**, Nb**, Zr**, A1*, Fe**, Y**, 500-750 
Mn?* Sn‘** wet 
D° 6 0.7-1.0 Mn**, Fe?*, Mg**, Zn*, Ca” 400-500 
A > 6 1.1-1.5 Na*, K*, Ca**, Sr**, Ba**, Pb** <400 


“Hydrogen atom forming one covalent bond and one hydrogen bond 


’High-force-strength octahedral cations with charges >2 
“Medium-force-strength bivalent octahedral cations 


freedom per unit cell and q; and qj are deviations 
of local coordinates (i.e. lengths of chemical 
bonds and angles between them) from their equi- 
librium values. The values kij with 7 = j are usu- 
ally much higher than that with i Æj, and 
therefore, the parameter kj, = |o? U / Og? | can be 
considered as a proper force characteristic of the 
ith bond. Generally speaking, the frequencies of 
absorption bands in the IR spectra of crystalline 
substances correspond to lattice modes and are 
related to collective vibrations of a large number 
of atoms within the region of coherent vibrations. 
However, in real periodic structures collective 
vibrations of each kind involve mainly chemical 
bonds of a certain type, and, as a result, 
frequencies of normal vibrations are determined 
by local force parameters of these bonds (see, 
e.g. Loghinov et al. 1979; Chukanov and 
Kumpanenko 1988). Thus, with a certain degree 
of approximation, the frequency v; of a spectral 
band of stretching vibrations involving chemical 
bonds of a given type is connected with the force 
parameter ki; of these bonds according the equa- 
tion kii = 427 ur? , where p is the reduced mass of 
corresponding normal oscillator (for cations with 
atomic numbers >12 coordinated by oxygen, the 
value of u varies from 10 to 16). 

The values k;j of the bonds formed by cations 
with oxygen (and consequently the frequencies 
of corresponding stretching normal vibrations v;) 
depend on the cation charge, the cation coordi- 
nation number and the mean cation—anion dis- 
tance. With a definite degree of conditionality, 
one can divide cations in silicates in five types in 
accordance with their force and spectroscopic 
characteristics (Table 1.1). 


In the so-called amphoterosilicates containing 
high-force-strength amphoteric cations of the M 
type (heteroframework silicates, heterophyllo- 
silicates, etc.), all types of cations can be present 
in the same structure showing different 
properties (Chukanov and Pekov 2005). For 
example, A cations in low-density structures 
show trend to substitutions by other cations, site 
splitting and the presence of vacancies in A sites. 
For D sites vacancies and substitutions (but not 
splitting) are also typical. For M and T sites 
vacancies and splitting are nontypical, but 
isovalent and heterovalent substitution is a com- 
mon occurrence. Some examples of general 
formulae of some “amphoterosilicates” with 
grouping of cations in accordance with their 
force characteristics are given below: 
Labuntsovite group (monoclinic members): 

A14A24A34D2M9(T4012)4(OH,O):-nH20. 
Lovozerite group: A13A23D2MT,¢0)20¢6_.,(OH),: 

nH,O. 

Kukisvumite group: AgDM4(T>06)404-4H20. 

Note that this classification of cations in accor- 
dance with their force characteristics reflects more 
general crystal-chemical relationships. In particu- 
lar, wide mutual substitutions between cations 
belonging to the same type are common in 
minerals. For cations from different groups, mutual 
substitutions are usually restricted. 

Two low-charge cations with small radii, Li* 
and Be~*, present special cases. A.S. Povarennykh 
(1978) indicates frequency ranges 380-470 and 
700-855 cm~' for stretching vibrations of LiO, 
and BeO; tetrahedra, respectively. However, the 
presence of distinct bands in the range 
540-600 cm™' of IR spectra of some Li-bearing 
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amphiboles, pyroxenes and micas and the absence 
of such bands in their Li-free counterparts indicate 
that for the tetrahedra LiO, the frequency range of 
stretching vibrations should be widened. 

It is important to note that frequencies of 
stretching vibrations of coordination polyhedra 
with oxygen-bearing ligands depend not only on 
force characteristics of cations, but also on the 
character of polymerization of the polyhedra (see 
Sect. 2.3). In silicates with polymerized SiO, 
tetrahedra, the position of the most high- 
frequency Si—O-stretching band, vs; o(max) 
depends on the value of the greatest Si—O-Si 
angle, @sios;. At @siosi = 180° the value 
Vsi_o(max) is close to 1,200 cm! in Al-free 
silicates and lowers with the substitution of Si 
with Al. For example, in the IR spectrum of 
xonotlite (with @sios; = 180° at the stacking of 
wollastonite-type chains; see Kudoh and 
Takeuchi 1979) vs; o(max) is equal to 
1,203 cm™'. The crystal structure of tobermorite 
is also based on xonotlite-type bands with @sios; 
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~ 180°. For Al-free tobermorite Ca,_;[Sig(O, 
OH)j,7]-5H.O, the value vs; o(max) is equal to 
1,203 cm~'. The substitution of Si for Al in 
tobermorite results in the lowering of vsi-o(max) 
(up to 1,173 cm™' at 0.5 apfu Al and up to 
1,150 cm! at 1 apfu Al). In IR spectra of 
minerals belonging to the palygorskite and the 
sepiolite groups and structurally related minerals 
(“palysepioles”, with @sios; œ~ 180° at the 
stacking of tetrahedral bands, see Camara et al. 
2002; Ferraris and Gula 2005; Chukanov et al. 
2012), the value vs; o(max) varies from 1,160 
to 1,212 cm~' (the lowest values correspond 
to the samples with Si partly substituted by Al 
or Fe°*). Another example is suolunite 
Caz[Si205(OH)2]‘-H2O (Ma et al. 1999) with 
Msiosi = 180°, vsio(max) = 1,191 cm |. In 
contrast to these examples, for cuspidine 
Cag(S1.07)2F, (Saburi et al. 1977) @siosi 
= 155.4°, vs o(max) = 1,057 cm’; for 
kilchoanite Cag(Si30;9)(Si04) (Taylor 1971) 


@sios; = 117°, vsi o(max) = 1,047 cm. 





IR Spectra of Minerals and Reference 


Samples Data 


This chapter contains figures of transmittance IR 
spectra of mineral species accompanied with the 
descriptions of reference samples given in the 
form of extended figure captions. The Sects. 2.1, 
2.2, and 2.3, etc., are arranged in ascending order 
of the atomic number Z, of the main species- 
defining element for a given class of minerals: 
first for borate minerals (with Z, = 5 for boron), 
than for carbides, carbonates and organic substances 
(with Z, = 6 for carbon); for ammino-complexes, 
nitrates and sulfato-nitrates (with Z, = 7 for 
nitrogen); for oxides and hydroxides (with 
Z, = 8 for oxygen) and so on. 

IR spectra presented in this chapter have been 
recorded mainly in the period from 1989 to 2013. 
In order to obtain absorbance or transmittance 
infrared spectra, powdered mineral samples have 
been mixed with anhydrous KBr, pelletized and 
analysed using different spectrophotometers 
(Specord 75 IR or Specord M80, Carl Zeiss, Jena, 
Germany), Perkin Elmer 1600 Series FT IR spect- 
rometer or ALPHA FT IR spectrometer (Bruker 
Optics, Ettlingen, Germany). IR spectrum of a pure 
KBr disc was subtracted from the overall spectrum. 
Samples unstable in air due to rapid hydration, 
dehydration or oxidation have been dispersed in 
mineral oil (nuyol). In these cases, the absorption 
spectrum of the oil has been subtracted from the 
spectrum of the mineral suspension in nuyol. 

It is important to note that reflectance mode IR 
spectra, IR spectra obtained without immersion 
medium (e.g. KBr), as well as IR spectra of single 
crystals, coarse-grained or textured aggregates 


cannot be considered as stable and reliable diag- 
nostic characteristics of mineral species due to 
specific effects induced by orientation, polariza- 
tion, scattering and reflection conditions. For 
example, in case of a single crystal, bands corres- 
ponding to normal vibrations with polarization 
vector parallel to the direction of propagation of 
IR radiation are absent in the spectrum. However, 
these bands can be observed at another orientation 
of the crystal. For the above reasons, only transmit- 
tance or absorbance IR spectrum of a pulverized 
sample dispersed in an immersion medium is a 
stable characteristic of a mineral and can be used 
as a diagnostic tool. 

For each reference sample, its origin (the 
locality) is indicated. Additional information 
includes general appearance, associated 
minerals, methods of the mineral species identi- 
fication and the list of wavenumbers of absorp- 
tion bands with the indication of strong bands, 
weak bands and shoulders. IR spectroscopy itself 
can be considered as an adequate identification 
method if IR spectrum is unique for a given 
mineral and coincides with IR spectrum of a 
well-investigated sample. 

For most samples, empirical formulae are 
given, or authors of their investigations are 
indicated. For more than 250 samples (mainly 
for holotypes of mineral species), a more detailed 
information is given including unit-cell 
dimensions, symmetry, strongest reflections of 
the powder X-ray diffraction pattern, empirical 
formula, optical data and density. 


N.V. Chukanov, Infrared spectra of mineral species: Extended library, 21 
Springer Geochemistry/Mineralogy, DOI 10.1007/978-94-007-7128-4_2, 


© Springer Science+Business Media Dordrecht 2014 
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The following abbreviations are used in this 
chapter: 
Mt. mountain 
Co. county 
IR infrared 
D density 
Dmeas measured density 
Dee calculated density 
Apfu atoms per formula unit 


Z the number of formula units per unit cell 


a, P,y refractive indices for biaxial minerals 
W, € refractive indices for uniaxial minerals 
n refractive index for isotropic minerals 
2V angle between optic axes 

d interplanar spacing 

I relative intensity of a line in the powder 


X-ray diffraction pattern 
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REE rare earth elements 

Ln lanthanides 

S strong band 

W weak band 

sh shoulder (inflection point of the spectral 
curve) 


For the numeration of samples, double letter- 
figure symbols are used. The same numeration is 
used in figure captions for Chap. 1. The meaning 
of letter parts of the symbols is explained in 
Table 2.1. Note that these designations are con- 
ventional and not unambiguous. For example, 
carbokentbrooksite (Na,0O) 1o(Na,Ce)3CagMn**; 
Z13Nb(S155073)(OH)3(CO3)-2H>,O can be clas- 
sified as cyclosilicate, as zirconosilicate or as 
carbonatosilicate. 


Table 2.1 The meaning of letter symbols used in the numbering of reference samples 


Symbol Meaning of the symbol Symbol 

B Borates Sif 

Bo Borates with isolated Sif Z 
orthogroups BO3 

BAs Arsenato-borates Siod 

BC Carbonato-borates Sir 

C Carbonates Sit 

Org Organic compounds and SSi 
salts of organic acids 

Crbd Carbides TiSi 

N Minerals with NO} groups USi 

Am Ammino-complexes VSi 

O Oxides and hydroxides P 

F Fluorides S 

Si Silicates with unknown or SC 
complex structures 

Sio Nesosilicates (1.e. silicates SP 
with orthogroups SiO4) 

Sil Phyllosilicates (with layers Cl 
formed by SiO; and AlO, 
tetrahedra) 

AsSi Arsenato-silicates V 


Meaning of the symbol 


Tectosilicates (aluminosilicates with 3d 
frameworks formed by SiO, and Al0O0; tetrahedra), 
except zeolites 


Zeolites 


Silicates containing both orthogroups SiO, and 
diorthogroups Si207 


6699 


Cyclosilicates (“r° means “ring”’) 
Triorthosilicates with groups Si3010 


Sulfato-silicates 


Titanosilicates and related zircono-, niobo- and 
stannosilicates (except heterophyllosilicates and 
minerals belonging to the labuntsovite and the 
eudialyte groups) 

Silicates with uranyl groups UO,” (except 
nesosilicates) 

Vanadato-silicates 

Phosphates 

Sulfates 

Carbonato-sulfates 


Phosphato-sulfates 
Chlorides and hydroxychlorides 


Vanadates, V oxides and hydroxides 


(continued) 
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Table 2.1 (continued) 
Symbol Meaning of the symbol Symbol Meaning of the symbol 
BeSi Beryllosilicates Cr Chromates 
BSi Borosilicates and borato- As Arsenates and arsenites 
silicates 
CSi Carbonato-silicates UAs Uranyl arsenates 
PSi Phosphato-silicates AsS Sulfato-arsenates 
Sia Amorphous silicates Se Selenites 
Sib Inosilicates with bands Mo Molybdates, Mo oxides and hydroxides 
formed by SiO; and Al0O4 
tetrahedra 
Sic Inosilicates with chains Te Tellurates and tellurites 
formed by SiO; and AlO4 
tetrahedra 
Sid Sorosilicates (i. e. silicates W Wolframates, W oxides and hydroxides 
with diorthogroups Si2O7 or 
SiA107) 
2.1 Borates, Including Sulfato-Borates and Arsenato-Borates 
B1 Hydrochlorborite Ca,B,0,(OH)7CI-7H»O 
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Locality: Salar de Carcote deposit, El Loa province, Antofagasta, Chile. 

Description: Colourless crystal from the association with halite. Identified by IR spectrum and 
qualitative electron microprobe analysis. 

Wavenumbers (cm '): 3525s, 3455s, 3260sh, 3070sh, 1667w, 1619, 1570, 1544, 1465sh, 1424, 
1378s, 1365sh, 1240, 1170sh, 1124, 1078, 1009s, 967, 925, 904s, 822w, 764w, 703w, 664w, 603, 
567, 510, 460. 
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B2 Colemanite CaB30,(OH)3:H»O 
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Locality: Boron Open Pit, Boron, Kern Co., California, USA. 

Description: Colourless crystal from the association with ulexite and kernite. Identified by IR 
spectrum. 

Wavenumbers (cm '): 3608, 3525, 3245s, 1675sh, 1590sh, 1460sh, 1363s, 1330s, 1282, 1229, 
1154, 1117, 1065sh, 1044s, 935s, 893s, 865sh, 813, 758, 732, 695sh, 669, 629, 603w, 578, 546w, 
513, 495w, 422. 


B3  Ulexite NaCaB;0¢6(OH)¢6:5H2O 
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Locality: Bulganak area of mud volcanos, Kerch peninsula, Crimea, Ukraine. 

Description: White soft concretion. Specimen No. 37869 from the Fersman Mineralogical Museum 
of the Russian Academy of Sciences, Moscow, Russia. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3600, 3520, 3420, 3305, 3220, 3125, 1667, 1631, 1470sh, 1413, 1395sh, 
1355, 1319, 1211, 1190sh, 1099s, 1058s, 1001s, 980sh, 960sh, 921, 860s, 837, 747, 716, 643, 611, 
538, 505sh, 471w, 445. 
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B4 Aksaite MgB 607(OH).6:2H»O 
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Locality: Chelkar salt dome, Aksai Valley, Aktobe region, Kazakhstan (type locality). 

Description: Colourless crystals from granular aggregate of halite. Identified by IR spectrum. 

Wavenumbers (cm~ *): 3620, 3560w, 3410sh, 3350, 3310sh, 3215, 3120, 2490w, 1656, 1482, 1431s, 
1388s, 1365s, 1344s, 1248s, 1198, 1158, 1121s, 1045, 1028, 1005sh, 957, 902, 856, 816, 735, 690, 
637w, 600sh, 532w, 457w. 


BS Ameghinite NaB303(OH), 
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Locality: Tincalayu borax deposit, Salar del Hombre Muerto, Salta province, Argentina (type 
locality). 

Description: Colourless grains. Identified by IR spectrum. 

Wavenumbers (cm *): 3540sh, 3405, 3265s, 1530s, 1467, 1431, 1355, 1324s, 1264, 1210, 1178, 
1139, 1061s, 1024s, 1004sh, 985sh, 875s, 855sh, 766s, 739, 721, 683s, 630w, 618, 531w, 523, 
500, 477. 
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B6 Aksaite MgB,O7(OH).6:2H2O0 
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Locality: Chelkar salt dome, Aksai Valley, Aktobe region, Kazakhstan (type locality). 

Description: Colourless crystals from massive halite. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3610, 3550w, 3400sh, 3345, 3300sh, 3215, 3115, 1654, 1484, 1433s, 1391s, 
1367s, 1347s, 1251s, 1195, 1159, 1123s, 1115s, 1046, 1028, 1000sh, 957, 903, 855, 846, 816s, 
733, 690, 629, 597w, 533. 


B7 Sussexite Mn**BO,(OH) 
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Locality: Franklin, Sussex Co., New Jersey, USA (type locality). 

Description: Pink massive aggregate from the association with willemite and Mn carbonates. 
Identified by IR spectrum. Mg-rich variety. The empirical formula is (electron microprobe) 
Mno.soM20.36200.04F€0.01B02(0H). 

Wavenumbers (cm~ ‘): 3560, 3515, 2890w, 2770w, 2585w, 2490, 2355sh, 2015w, 1895w, 1461sh, 
1443s, 1361s, 1275sh, 1261s, 1241s, 1225s, 993, 967, 883, 826, 702s, 688, 674, 620s, 530, 514, 
467w, 441, 401, 380. 
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B9 Bandylite CuB(OH)4F 
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Locality: Palestina, Atacama, Chile. 

Description: Blue crystals from the association with a betpakdalite group mineral. Identified by 
IR spectrum. 

Wavenumbers (cm~ *): 3430sh, 3395s, 3310sh, 1257s, 1078, 912s, 636, 601, 504, 402w. 


B10 Borax Na ,B40;(OH),4-8H5O 
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Locality: An unknown locality in Siberia, Russia. 

Description: Colourless crystal. IR spectrum was obtained using a suspension in vaseline oil. 
The spectrum of vaseline oil is subtracted. 

Wavenumbers (cm ‘): 3510s, 3410s, 3200sh, 1660sh, 1640, 1413s, 1385sh, 1330sh, 1180sh, 1127, 
1070s, 1025sh, 994, 855sh, 830sh, 807, 760sh, 687sh, 652sh, 610. 
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B11 Veatchite Sr5[Bs;0g(OH)],B(OH)3-H,O 
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Locality: Inder boron deposit, Atyrau region, Kazakhstan. 

Description: White fibrous aggregate. Identified by IR spectrum. 

Wavenumbers (cm~‘): 3440, 3340, 3280sh, 3230sh, 3105, 1650w, 1490, 1435sh, 1372s, 1265s, 
1102s, 1071s, 992s, 962, 936s, 857, 823s, 769, 703, 677w, 641w, 631, 606, 570w, 506w, 489w, 
478w, 460w. 


B12 Lineburgite Mg3B>(PO,4)2(OH).¢:6H2O 
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Locality: Bulganak area of mud volcanos, Kerch peninsula Crimea, Ukraine. 

Description: White fine-grained aggregate from the association with tincalconite and gypsum. 
Identified by IR spectrum. The empirical formula is (electron microprobe) Mg» g3Feg.o3Mno.o4 
B>(PO4)1.95(SO4)o.05(OH)6-6H20. 

Wavenumbers (cm *): 3495, 3440, 3390s, 3250sh, 3215, 3100, 2965, 2625w, 1665, 1325sh, 1283, 
1185, 1122s, 1075s, 1020s, 973, 891s, 830sh, 783, 712, 664, 638, 576, 537, 520sh, 462w. 
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B13 Sussexite Mn**BO.(OH) 
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Locality: Gonzen mine, Sargans, St. Gallen, Switzerland. 
Description: Pink fibrous aggregate from the association with Mn carbonates. Identified by IR 
spectrum. The empirical formula is (electron microprobe) Mno.3;Mgo.;9BO2(OH). 
Wavenumbers (cm~ *): 3555, 3520, 2900w, 2760w, 2575w, 2470, 2000w, 1900w, 1590sh, 1442s, 


1362s, 1257s, 1245sh, 1218s, 993, 969, 884, 822, 701s, 686, 673, 648, 616s, 525, 509w, 460w, 
436w, 370. 


B14 Schiavinatoite (Nb,Ta)BO, 
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Locality: Ampanodiana North pegmatite, Tetezantsio-Andoabatokely Pegmatite Field, Andrembesoa 
Commune, Betafo District, Vakinankaratra Region, Antananarivo Province, Madagascar. 

Description: Grey grains from the association with rynersonite. 

Wavenumbers (cm~!): 3260w, 1062s, 920sh, 865s, 581, 504s, 470sh. 
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B15 Vitimite CasB 14019[5014] (OH),4:-5H»,O 
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Locality: Borehole (depth 129.4 m) at the Solongo boron deposit, basin of the Vitim river, southern 
part of the Vitimskoe plateau, Buryatia, Transbaikal Region, Russia (type locality). 

Description: Veinlet in fedorovskite, in the association with calcite, priceite, kurchatovite, ludwigite, 
magnetite, sphalerite and pyrite. Holotype sample. Monoclinic, pseudohexagonal, space group P2/m, 
P2 or Pm; a = 14.10(2), b = 19.53(1), c = 14.05@) A, B ~ 120°; Z = 4. The empirical formula is 
Ca6 23B 13.980 19.24(SO4)(OH)13.91:-4.78H2O. Optically biaxial (—), æ = 1.532(3), p = 1.537(1), 
y = 1.54001). Deae = 2.24(3) g/cm”, D meas = 2.29(3) g/cm’. Strong lines of powder X-ray diffrac- 
tion pattern [d, A (I, %)] are 12.2 (100), 3.45 (50), 3.036 (60), 2.720 (70), 1.992 (50). 

Wavenumbers (cm~ *): 3570sh, 3535, 3435, 3220sh, 1650w, 1185s, 1103s, 1041s, 964s, 898. 835sh, 
782, 716w, 686w, 621, 549w, 538w, 500w, 465sh. 


B16 Volkovskite KCa4B72032(OH),9C1-4H2O 
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Locality: Satimola salt dome, Western Kazakhstan region, Kazakhstan. 

Description: Colourless platy crystals from massive halite. Identified by IR spectrum. 

Wavenumbers (cm *): 3400, 3300, 3175, 3020, 1685w, 1640w, 1510, 1410s, 1386s, 1366s, 1338s, 
1266s, 1250sh, 1215w, 1175sh, 1156, 1137, 1099, 1068, 1015s, 982s, 936s, 903s, 840, 812, 763, 
704, 626, 610, 572w, 548w, 494w, 475w. 
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B17 Vimsite CaB,0.(OH), 
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Locality: Solongo boron deposit, basin of the Vitim river, southern part of the Vitimskoe plateau, 
Buryatia, Transbaikal Region, Russia. 

Description: Colourless crystals from the association with calcite, kurchatovite, sakhaite, frolovite, 
ludvigite and magnetite. Identified by powder X-ray diffraction pattern. 

Wavenumbers (cm *): 3560s, 3340, 3250, 1291, 1240sh, 1191, 1160sh, 1072s, 968s, 944s, 920sh, 
807, 718, 646, 602, 500sh, 401. 


B18 Veatchite Sr5[Bs;0g(OH)]|,B(OH)3-H»O 
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Locality: Billie mine, Death Valley, California, USA. 

Description: White platelets with pearly lustre. The polytype “p-veatchite”. Identified by IR 
spectrum. 

Wavenumbers (cm *): 3435, 3350, 3235, 3130, 1654w, 1485, 1437, 1367s, 1265, 1170sh, 1150sh, 
1100, 1070, 990s, 933s, 855, 820, 767, 704, 679w, 631, 607, 567w, 509w, 491w, 477w, 460w. 
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B19 Gowerite CaB6O10:5H20 


0.9 
oD) 
9 0.7 
= 
= 
z 
N 
= 
9°) 
= 
0.5 


500 1000 1500 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Death Valley, California, USA. 

Description: White fibrous aggregate. Specimen No. 77795 from the Fersman Mineralogical 
Museum of the Russian Academy of Sciences, Moscow, Russia. 

Wavenumbers (cm~'): 3325, 3210sh, 3010sh, 1620sh, 1450sh, 1415s, 1355s, 1258s, 1116, 1045sh, 
1021s, 977s, 965s, 912, 861, 837w, 763, 732w, 707w, 679w, 661w, 635w, 602w, 566w, 497w, 
418w, 456w. 


B20 Howlite Ca,SiB;Oo(OH); 
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Locality: Piskanya boron deposit, near Baljevac town, 60 km southern of Kraljevo, Serbia. 

Description: White-grained aggregate from the association with colemanite, ulexite, veatchite and 
studenitsite. Investigated by S.V. Malinko. 

Wavenumbers (cm ‘): 3460, 3492, 3404, 3212, 1455, 1435, 1410, 1379w, 1359, 1324, 1223, 1163, 
1136, 1104, 1055sh, 1014s, 959s, 915s, 906s, 875, 761, 831s, 775, 750w, 707w, 682, 617, 595, 
563w, 551w, 527, 511w, 466, 451. 
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B21 Halurgite Mg ,[B,0;(OH),4]-H,O 
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Locality: Kungar salt deposit, Chelkar salt dome, Aksai Valley, Aktobe region, Kazakhstan (type 
locality). 

Description: White-grained aggregate. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3600sh, 3550sh, 3475, 3425, 3155, 3060sh, 1696, 1610w, 1442, 1375sh, 
1325sh, 1310s, 1262, 1154, 1113, 1052, 996, 956s, 930sh, 897s, 859, 807, 794, 762, 731, 720, 
675sh, 650w, 635w, 605w, 546w, 465w. 


B22 Hydroboracite CaMgB,.Og(OH).6:3H2O 
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Locality: District # 99, underground mine, Inder boron deposit, Atyrau region, Kazakhstan. 

Description: Yellow transparent crystal from the association with görgeyite. Identified by IR 
spectrum. 

Wavenumbers (cm): 3600s, 3500sh, 3395, 3335, 3220s, 3140, 2925, 1660sh, 1592w, 1420sh, 
1395s, 1301, 1281, 1190, 1135sh, 1100, 1084, 1060sh, 1050sh, 992s, 966s, 955sh, 887s, 858, 839, 
802w, 764, 730sh, 677, 660sh, 603w, 578w, 552w, 540sh, 530w, 507w, 470w, 427w. 
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B23 Gaudefroyite Ca,Mn**,03(BO3)3(CO3) 
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Locality: Tachgagalt manganese mine, near Ouarzazate, Morocco (type locality). 

Description: Black crystals in rock. Identified by IR spectrum. The empirical formula is (electron 
microprobe) Ca4.3Mn2 g03(BO3)3(CO3). 

Wavenumbers (cm~'): 1494s, 1219s, 1138, 1110, 937, 878w, 856, 795w, 764, 752w, 735sh, 724s, 
663, 621s, 591s, 550sh, 470s, 408w. 


B24 Suanite Mg2B20;5 
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Locality: Ore body No. 9’, Nalednoe deposit, upper reaches of Jana river, Sakha Republic, Russia. 

Description: Dull columnar aggregate from the association with clinokurchatovite, kurchatovite, 
szaibélyite, kotoite, ludwigite and calcite. Identified by IR spectrum. 

Wavenumbers (cm ‘): 1494s, 1450sh, 1425sh, 1285, 1265, 1186s, 1150sh, 1025, 840w, 713, 705s, 
678s, 670sh, 626, 608, 536w, 495, 453, 405s, 387s. 
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B25 Suanite MgB 0; 
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Locality: Nalednoe boron deposit, upper reaches of Jana river, Sakha Republic, Russia. 

Description: Prismatic single-crystal grain. Identified by powder X-ray diffraction pattern. 

Wavenumbers (cm ‘): 1495s, 1443s, 1417s, 1280sh, 1266s, 1240, 1194s, 1024, 841w, 714, 679s, 
629, 609, 533w, 488, 445sh, 420sh, 400sh, 388s. 


B26 Szaibélyite MgBO.(OH) 
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Locality: Kebiriin’ya boron deposit, upper reaches of Jana (Yana) river, Sakha Republic, Russia. 

Description: White crystals from marble. Associated minerals are fluoborite, magnetite, serpentine 
and chlorite. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3690w, 3560, 2975w, 2900w, 2760w, 2620sh, 2560w, 2495, 2030w, 1925, 
1825w, 1465s, 1405sh, 1388s, 1274s, 1245s, 1223s, 1014, 981, 923, 841, 703s, 679, 623s, 563, 
533, 508, 486, 440s, 400s. 
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B27  Ginorite Ca>B 14029(OH)6-5H,O 
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Locality: Chelkar salt dome, Aksai Valley, Aktobe region, Kazakhstan. 

Description: Colourless crystals. Identified by IR spectrum. 

Wavenumbers (cm): 3370, 3280, 3125, 3000sh, 1650, 1460sh, 1396s, 1339s, 1259, 1191, 1170, 
1129s, 1045s, 997s, 965sh, 940, 884, 834w, 810, 783w, 741, 714w, 676, 667, 602w, 554w, 538w, 
504w, 460w, 438w. 


B28 Inderite MgB303(OH)s5:5H2.O 
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Locality: Boron Open Pit, Boron, California, USA. 

Description: Colourless prismatic crystals. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3625, 3580, 3470s, 3435s, 3360s, 3260s, 3060sh, 2940sh, 1705sh, 1685, 
1650w, 1449, 1405s, 1350s, 1280, 1260sh, 1179, 1134, 1047s, 999s, 870s, 802, 748, 675sh, 657, 
620sh, 583, 568, 487w, 347w. 
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B29 Ginorite CaB 14020(0H)6:5H20 
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Locality: Mott open cut, Furnace creek, Death Valley, California, USA. 
Description: White-grained aggregate. Identified by IR spectrum. 


Wavenumbers (cm~ *): 3480sh, 3420sh, 3330, 3140, 3020sh, 1655w, 1480sh, 1381s, 1329s, 1250, 
1189, 1165sh, 1132, 1042s, 991s, 941, 882, 808, 783w, 742, 715w, 678, 623sh, 605, 539w, 498w. 


B30 Ekaterinite (Ca2B40-(C1,0H)2:-2H20O 
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Locality: Borehole at the Korshunovskoe iron deposit, Irkutsk region, Siberia, Russia. 

Description: Rose-foliated aggregate from the association with dolomite, shabynite, hydro- 
magnesite, korshunovskite, halite, iowaite and serpentine. Identified by IR spectrum. 

Wavenumbers (cm '): 3570sh, 3550, 3420, 1660w, 1193s, 1123s, 1062s, 1026, 958s, 882, 837w, 
784s, 711w, 683w, 620w, 540, 499, 457, 426. 
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B31 Clinokurchatovite CaMgB.,O; 
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Locality: Sayak-IV deposit, Balkhash lake area, Karagandy region, Kazakhstan (type locality). 
Description: Light grey grains with perfect cleavage in boron ore. Identified by IR spectrum and 
optical data. Bands with wavenumbers above 1,400 cm™! are not observed in the IR spectrum. 
Wavenumbers (cm™™®: 1389s, 1353s, 1325s, 1269, 1180s, 979w, 856, 785sh, 759, 711, 669, 625, 

617, 507w, 406, 389. 


B32 Kaliborite KHMg>B 120 16(OH) 19:-4H2O 
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Locality: Inder boron deposit, Atyrau region, Kazakhstan. 

Description: Coarse-grained aggregate. Investigated by I.V. Pekov. Identified by powder X-ray 
diffraction pattern. Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3530sh, 3480sh, 3420, 3350, 3300sh, 3180, 3050sh, 1660sh, 1605w, 1480sh, 
1427, 1407, 1338s, 1284s, 1260sh, 1206w, 1174, 1104s, 1051s, 1010sh, 975s, 905sh, 886s, 792, 
753, 722, 681, 659, 590, 569, 539, 513, 464. 
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B33 Inderborite CaMg[B303(OH)s;]2-6H2O 
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Locality: Inder boron deposit, Atyrau region, Kazakhstan (type locality). 
Description: Colourless crystal. Identified by IR spectrum and qualitative electron microprobe 


analysis. 

Wavenumbers (cm~ ^: 3655, 3550, 3495, 3420s, 3355s, 3240sh, 3100sh, 1650, 1462, 1423s, 1344, 
1294w, 1220sh, 1203, 1100sh, 1064s, 1020sh, 961s, 867s, 814w, 759, 729, 643w, 600w, 530, 
445, 410sh. 


B34 Inyoite CaB;03(OH);-4H,O 
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Locality: Inder boron deposit, Atyrau region, Kazakhstan. 

Description: Colourless crystal. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3530s, 3440, 3325, 3225, 3120sh, 1650, 1600, 1480, 1433s, 1395, 1345, 
1222, 1171s, 1109s, 1067s, 1009s, 963s, 895s, 808s, 750sh, 718, 570sh, 543, 486, 464. 
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B36 Kurchatovite CaMgB.O; 
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Locality: Solongo boron deposit, basin of the Vitim river, southern part of the Vitimskoe plateau, 
Buryatia, Transbaikal Region, Russia (type locality). 

Description: Light grey grain with perfect cleavage in sakhaite-kurchatovite boron ore. 
Identified by IR spectrum and optical data. The empirical formula is (electron microprobe) 
Cao. o4Mgo.g4Feo.11Mno,1;B20s. 

Wavenumbers (cm~'): 3550w, 3495w, 1469, 1440sh, 1387s, 1356s, 1323s, 1277, 1270, 1223s, 
1170sh, 1159s, 984w, 977w, 856, 787, 761, 713, 669, 633, 614, 509, 462, 422, 405. 


B37 Kurgantaite CaSr(BsO,)Cl-H,O 
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Locality: Nepskoe K salt deposit, Nepa river basin, Irkutsk region, Eastern Siberia, Russia. 

Description: Colourless crystals from massive sylvite. Neotype sample. Associated minerals are halite, 
boracite, anhydrite, magnesite and quartz. The empirical formula is Ca, 94Sro.9gB4. 99 oC; 01:H20. 

Wavenumbers (cm~'): 3345, 1640w, 1590w, 1475sh, 1422s, 1400sh, 1341s, 1308s, 1132, 1106, 
1040sh, 1004s, 953s, 905, 870s, 845sh, 811, 762, 727, 689, 647w, 634, 612, 599, 571w, 522w, 482. 
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B38 Kurgantaite CaSr(BsO,)Cl-H,O 
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Locality: Borehole at the Korshunovskoe iron deposit, Irkutsk region, Siberia, Russia. 

Description: Pink radial aggregates from the association with ekaterinite, anhydrite and calcite. 
The empirical formula is Ca; »Sto. gBsOoCl, o'H20. 

Wavenumbers (cm~'): 3345, 1635w, 1600w, 1470, 1419s, 1400sh, 1342s, 1308s, 1132, 1107, 
1008s, 953s, 910sh, 871s, 812, 763, 728, 690, 648, 634, 611, 605, 571w, 527w, 482w, 460w. 


B39 Boracite Mg3B70;3Cl 
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Locality: Wandsleben, Saxony-Anhalt, Germany. 

Description: White to beige fine-grained aggregate (“staBfurtite’’). Identified by IR spectrum. 

Wavenumbers (cm—?): 1416, 1359s, 1201s, 1185sh, 1165sh, 1067s, 1040sh, 1020sh, 993s, 959s, 
929s, 910s, 887s, 862, 849, 837, 803, 782, 731w, 711, 695w, 670, 655w, 630sh, 623, 607w, 600w, 
584w, 569w, 551w, 534w, 483w, 474w, 465, 451. 
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B40 Kernite Na2B406(0H):3H20O 
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Locality: Kramer borate district, Kern Co., California, USA (type locality). 

Description: Colourless crystal. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3550, 3480sh, 3420, 3350, 3300, 2990, 1710w, 1625w, 1470sh, 1425sh, 
1374s, 1356s, 1340sh, 1160, 1070, 1015s, 974s, 957s, 875, 828, 763w, 739w, 724, 690, 655w, 617, 
583w, 550, 494w, 454w, 416w. 


B41 Calciborite (CaB2034 
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Locality: Novofrolovskoye copper deposit, near Krasnotur’insk, Northern Ural Mts., Russia (type 
locality). 

Description: Colourless grains from marble, from the association with sibirskite. Identified by IR 
spectrum, powder X-ray diffraction pattern and optical data. 

Wavenumbers (cm): 3550w, 3400w, 2680w, 1376s, 1330s, 1162, 1118s, 1040, 1026, 985, 946, 
933, 901s, 870s, 800s, 740, 728s, 708s, 700s, 641w, 602, 590sh, 575sh, 515w, 492w, 447, 406w. 
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B42 Kurnakovite MgB303(OH)s5:5H.O 


0.9 


0.7 


Transmittance 
<a) 
GN 


0.3 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm) 


Locality: Inder boron deposit, Atyrau region, Kazakhstan (type locality). 

Description: Colourless crystals from the association with pinnoite. Identified by IR spectrum and 
powder X-ray diffraction pattern. 

Wavenumbers (cm *): 3565s, 3530, 3460s, 3330s, 3240s, 3060sh, 1685, 1452, 1413, 1390, 1349s, 
1285, 1262, 1216, 1160, 1090sh, 1043s, 1015s, 985sh, 940, 877s, 815, 746, 715, 656, 630sh, 
580sh, 546w, 524, 490w, 466, 404w. 


B43 Liuneburgite Mg3B>(PO,4)2(OH).¢:6H2O 
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Locality: Lüneburger Kalkberg, Lüneburg, Lower Saxony, Germany (type locality). 

Description: White fibrous aggregate. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3490, 3420s, 3390s, 3250sh, 3220, 3100, 2965, 2630w, 1653w, 1460sh, 
1415w, 1333, 1284, 1185, 1121s, 1074s, 1020s, 975, 896, 830sh, 786w, 710, 667, 638, 604w, 575, 
537, 521, 465w. 
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B44 Metaborite HBO, 
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Locality: Chelkar salt dome, Aksai Valley, Aktobe region, Kazakhstan. 

Description: Colourless crystal. Identified by IR spectrum and powder X-ray diffraction pattern. 

Wavenumbers (cm '): 3210w, 3050w, 2345, 1670, 1467s, 1187s, 1090s, 996s, 948s, 900s, 831s, 
746, 605sh, 595, 474, 431w. 


B45 Meyerhofferite Ca B606(OH)io:2H20 
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Locality: 10-mile canyon, Death Valley, California, USA. 

Description: White columnar aggregate. Pseudomorph after inyoite. Identified by IR spectrum. 

Wavenumbers (cm '): 3605, 3485, 3425s, 3305, 3040, 1443, 1399s, 1359s, 1180sh, 1140sh, 
1120sh, 1087s, 1040sh, 1022s, 966s, 950sh, 905, 890sh, 842, 801, 726, 679, 616, 579, 529, 
497w, 470, 430w. 
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B46 Boracite Mg3B70;3Cl 
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Locality: Tincalayu borax deposit, Salar del Hombre Muerto, Salta Province, Argentina. 

Description: Colourless crystal. Identified by IR spectrum. 

Wavenumbers (cm): 1416, 1359s, 1210sh, 1184, 1162, 1077s, 1040sh, 1020sh, 992s, 958s, 929s, 
912s, 886s, 861, 847, 837, 802, 782, 710, 695w, 670, 660w, 624, 605w, 600w, 584w, 568w, 550w, 
533w, 485sh, 474w, 465, 453, 390w. 


B47 = Nifontovite Ca3B,0.6(OH)2:2H2O 
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Locality: Novofrolovskoye copper deposit, near Krasnotur’insk, Northern Ural Mts., Russia (type 
locality). 

Description: Colourless grain from the association with grossular-andradite garnet, szaibélyite, sibirskite, 
calciborite, dolomite and calcite. Holotype sample. Monoclinic, a = 13.102,b = 13.473,c = 9.507 A, 
P = 118.43°. Contains admixture of Mg (0.51 wt.% MgO). Optically biaxial (+), a = 1.575(1), 
B = 1.578(1), y = 1.584(1). Dmeas = 2.36 g/cm’. Strong lines of powder X-ray diffraction pattern 
[d, A (I, %)] are 2.41 (100), 7.04 (80), 2.21 (80), 3.79 (70), 3.66 (70), 3.02 (70), 2.05 (70). 

Wavenumbers (cm '): 3600, 3572, 3415, 3315, 3200, 3170, 2880w, 1590w, 1255, 1222, 1186, 
1065sh, 1034s, 995s, 903, 825sh, 793s, 709, 660sh, 612w, 555sh, 540, 436w. 
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B48 Larderellite (NH,)B;507(OH) :H5O 
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Locality: Larderello, Val di Cecina, Tuscany, Italy (type locality). 

Description: White powdery aggregate. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3420, 3330sh, 3255s, 3130, 2915, 1925w, 1640, 1448s, 1325sh, 1300sh, 
1275s, 1208s, 1097s, 1060s, 1045sh, 990sh, 950sh, 935s, 895sh, 875sh, 781, 745, 718w, 689, 
670sh, 655sh, 645sh, 608w, 570, 547w, 525, 480w, 468w, 456w. 


B49 Mcallisterite Mg2[B60-(0H)6s]2:9H20 
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Locality: Tincalayu borax deposit, Salar del Hombre Muerto, Salta Province, Argentina. 

Description: White-grained aggregate. Specimen No. 78652 from the Fersman Mineralogical 
Museum of the Russian Academy of Sciences, Moscow, Russia. 

Wavenumbers (cm~ *): 3580sh, 3500s, 3400s, 3325sh, 3195, 1655, 1439s, 1393s, 1350s, 1180, 1088, 
1010sh, 995s, 947, 824s, 765, 708w, 683w, 650sh, 585sh, 450w. 
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B50 Hungchaoite MgB,0;5(OH)4:7H2O 
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Locality: Inder boron deposit, Atyrau region, Kazakhstan. 

Description: Colourless grains from the association with kurnakovite. Identified by powder X-ray 
diffraction pattern. 

Wavenumbers (cm ‘): 3540, 3450sh, 3395s, 3215, a683w, 1638w, 1618w, 1460sh, 1440sh, 1417s, 
1341s, 1250, 1235sh, 1160sh, 1125, 1074s, 1056s, 1017, 980, 967, 895, 880, 860, 817s, 740, 713, 
674, 639, 586w, 540sh, 532, 468w. 


B51 = Preobrazhenskite Mg3B,,0;5(OH)o 


0.9 
2 0.7 
(æ 
S 
= 
= 
N 
(æ 
ran} 
om 
= 0.5 


500 1000 1500 2000 3000 3500 4000 


Wavenumber (cm) 


Locality: Inder boron deposit, Atyrau region, Kazakhstan (type locality). 

Description: Colourless crystal from the association with kaliborite, halite, polyhalite and inyoite. 
Identified by powder X-ray diffraction pattern. 

Wavenumbers (cm~ *): 3580, 3540, 3488, 3200, 1530sh, 1420sh, 1382s, 1321, 1210, 1120sh, 1077s, 
1050s, 1025sh, 1007s, 942s, 908s, 871, 811, 795sh, 751w, 737, 708, 669, 610, 595sh, 566w, 550w, 
491w, 470w, 450, 437. 


48 2 IR Spectra of Minerals and Reference Samples Data 


B52 Pinnoite MgB,O(OH).¢ 
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Locality: Inder boron deposit, Atyrau region, Kazakhstan. 
Description: Colourless crystal from the association with kurnakovite. Identified by IR spectrum. 


Wavenumbers (cm~ *): 3575s, 3420s, 3305, 3173, 2535w, 1296s, 1221, 1176s, 1151, 1070sh, 1033s, 
959s, 895, 880sh, 798s, 608, 588, 506w, 487, 447. 


B53 Peprossiite-(Ce) (Ce,La)(Al30)2/3B40 0 
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Locality: Viterbo, Lazio region, Italy. 
Description: Canary-yellow platy crystals. Identified by qualitative electron microprobe analysis. 
Wavenumbers (cm *): 1380w, 1140sh, 1080sh, 1025s, 908, 795, 707, 535. 
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B54 Probertite NaCaB;50-(OH),:-3H,O 
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Locality: Bandirma (Pandirma), Balikesir province, Turkey. 

Description: Grey radial aggregate. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3635, 3565, 3505, 3370, 3290, 3085w, 1670w, 1473, 1431, 1382s, 1351, 
1300, 1210w, 1187, 1152, 1133, 1086s, 1041s, 994s, 959s, 934, 905, 850, 835, 800sh, 754, 724w, 
714w, 687, 652w, 614, 605sh, 555w, 517, 478. 


B55 Parasibirskite Ca,B5,O0;-H,O 
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Locality: Fuka mine, Bicchu-cho, near Takahashi city, Okayama prefecture, Honshu Island, Japan 
(type locality). 

Description: White granular aggregate. Identified by IR spectrum. 

Wavenumbers (cm '): 3610, 3470, 3390, 1530sh, 1512, 1462, 1391s, 1360sh, 1280sh, 1233s, 1108, 
1068w, 1007, 911, 871, 753, 719, 605sh, 592, 580sh, 490sh, 458, 410sh. 
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B56 Pentahydroborite CaB,O(OH).6:2H,O 
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Locality: Solongo boron deposit, basin of the Vitim river, southern part of the Vitimskoe plateau, 
Buryatia, Transbaikal Region, Russia. 
Description: Colourless grains forming veinlet in kurchatovite—sakhaite boron ore. Identified by 


powder X-ray diffraction pattern. 
Wavenumbers (cm *): 3450s, 3385, 3315s, 3210, 3050, 2490w, 1705w, 1660w, 1289, 1245, 1210, 
1175, 1047s, 990s, 947s, 906s, 883, 834, 773, 660, 637, 601, 583w, 522w, 506w, 471w. 


B57 Priceite Ca,B 100 19:7H,O 
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Locality: Death Valley, California, USA. 

Description: White fine-grained aggregate. Identified by IR spectrum. 

Wavenumbers (cm *): 3608, 3560, 3430sh, 3250sh, 3095, 2530w, 1650w, 1455sh, 1425sh, 1368s, 
1316s, 1286, 1227, 1105sh, 1067s, 1017s, 933s, 902s, 870sh, 815sh, 797, 760, 731, 715, 672w, 
603w, 580w, 548w, 530w, 515w, 471w, 435sh. 
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B58 Solongoite Ca ,B30,(OH),Cl 
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Locality: Solongo boron deposit, basin of the Vitim river, southern part of the Vitimskoe plateau, 
Buryatia, Transbaikal Region, Russia (type locality). 

Description: Colourless grains from kurchatovite—sakhaite boron ore. Identified by powder X-ray 
diffraction pattern and optical data. 

Wavenumbers (cm '): 3650w, 3620, 3585, 3545, 3488, 3405s, 3337, 3263, 1602, 1421, 1382s, 
1368s, 1305s, 1243s, 1180sh, 1145sh, 1118s, 1065sh, 1026s, 997sh, 943s, 922s, 887s, 847, 811, 
781, 715w, 690, 643w, 620, 586w, 571, 545w, 503, 488, 460, 397w. 


B59 Suanite MgB 0; 
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Locality: Nalednoe deposit, upper reaches of Jana (Yana) river, Sakha Republic, Russia. 

Description: Columnar aggregate from the association with szaibélyite and kotoite. Identified by IR 
spectrum and powder X-ray diffraction pattern. The empirical formula is (electron microprobe) 
M81 93F€o.04Ca0.02Mn0.01B205. 

Wavenumbers (cm '): 1496s, 1442s, 1284, 1265, 1188s, 1024, 841, 712s, 680s, 629, 610, 533w, 
490, 450, 403s. 
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B60 Santite KB;0O(OH)42H20O 
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Locality: Synthetic. 
Description: Identified by powder X-ray diffraction pattern. 


Wavenumbers (cm '): 3445, 3375, 3050, 2650w, 1657w, 1436s, 1357s, 1251, 1104s, 1026s, 945, 
926s, 783, 766w, 752w, 735w, 697, 670sh, 650sh, 591w, 520sh, 508w, 453w. 


B61 Sulfoborite Mg3B>(SO,)(OH)s(OH,F)> 
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Locality: Inder boron deposit, Atyrau region, Kazakhstan. 

Description: Colourless crystal. Identified by IR spectrum and powder X-ray diffraction pattern. 

Wavenumbers (cm™®: 3620, 3590s, 3565, 3377s, 3242, 1620w, 1317s, 1283, 1195s, 1146s, 1104s, 
1052, 1023, 1011, 949, 903s, 817, 792w, 760sh, 749, 700, 654, 625, 612, 573, 529, 486, 471, 422s. 


2.1 Borates, Including Sulfato-Borates and Arsenato-Borates 53 


B62 Sibirskite CaHBO; 
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Locality: Solongo boron deposit, basin of the Vitim river, southern part of the Vitimskoe plateau, 
Buryatia, Transbaikal Region, Russia. 

Description: Veinlet in kurchatovite—sakhaite boron ore. Identified by IR spectrum. 

Wavenumbers (cm *): 3550sh, 3410w, 2930, 2770, 2570sh, 2450, 2140, 1943, 1730w, 1570, 1456s, 
1405sh, 1324s, 1207s, 1006s, 918w, 898w, 757, 723s, 607, 576, 450w. 


B63 Strontioginorite (Sr,Ca)2B14023:8H20 
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Locality: Kohnstein Quarry, Niedersachswerfen, Nordhausen, Harz, Thuringia, Germany. 

Description: White crystals on anhydrite. Investigated by I.V. Pekov. Confirmed by IR spectrum and 
semiquantitative electron microprobe analysis. 

Wavenumbers (cm ‘): 3490sh, 3455, 3325, 3165, 3060, 1660w, 1474, 1457, 1380s, 1321s, 1255sh, 
1236, 1191, 1165, 1126, 1041s, 995s, 970sh, 939, 930, 888, 843, 811, 781w, 740, 712w, 678, 
665sh, 605. 
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B64 Solongoite Ca ,B30,(OH),Cl 
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Locality: Solongo boron deposit, basin of the Vitim river, southern part of the Vitimskoe plateau, 
Buryatia, Transbaikal Region, Russia (type locality). 

Description: Granular aggregates in szaibélyite veinlet crossing kurchatovite—sakhaite boron ore. Holo- 
type sample. Monoclinic, space group P2,/c; a = 7.976, b = 7.237, c = 12.571 A, P = 93.86°. The 
empirical formula is Ca, 92Mgo03B3.9204Clo.59(OH)4.66. Optically biaxial (+), a ~ p = 1.510, 
y = 1.545. Deac = 2.58 g/cm’, D meas = 2.514 g/cm”. Strong lines of powder X-ray diffraction 
pattern [d, A (I, %)] are 2.196 (100), 7.84 (90), 1.734 (90), 2.61 (80), 2.54 (80), 1.911 (80), 2.74 (70). 

Wavenumbers (cm *): 3610, 3545, 3482w, 3405, 3250, 1475sh, 1425, 1369s, 1334, 1305s, 1248s, 
1150sh, 1120s, 1069, 1025s, 999s, 945sh, 920s, 845s, 780s, 742w, 711w, 683, 642w, 619, 569w, 
553w, 504, 487, 482, 460w, 400w. 


B65 Rivadavite NagMgBo4040:22H2O 
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Locality: Tincalayu borax deposit, Salar del Hombre Muerto, Salta province, Argentina (type locality). 


Description: Colourless grains. Specimen No. 37869 from the Fersman Mineralogical Museum of 
the Russian Academy of Sciences, Moscow, Russia. 
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Wavenumbers (cm): 3550, 3455, 3435sh, 3330, 3270sh, 3225sh, 3000sh, 1660w, 1620w, 1480sh, 
1448s, 1430sh, 1369s, 1306, 1240, 1215sh, 1134s, 1091s, 1010, 961s, 912, 869, 813s, 798, 699w, 
686, 658w, 638w, 623w, 600w, 559w, 525w, 479w. 


B67 Studenitsite NaCa2B9014(0H)4:2H20O 


0.9 


Transmittance 
S 
NA 


500 1000 1500 2000 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Peskaya deposit, Balevats, Jarandol basin, Serbia (type locality). 

Description: White granular aggregate from the association with colemanite, howlite, ulexite and 
pentahydroborite. Holotype sample. Monoclinic, space group P2,/c; a = 11.499, b = 12.588, 
c = 10.530 A, p = 99.42°. Optically biaxial (+), a = 1.532, p = 1.538, y = 1.564. Dcaic = 2.34 
g/cm?, Dmeas = 2.29 g/cm’. Strong lines of powder X-ray diffraction pattern [d, A (I, %)] are 3.04 
(100), 3.35 (89), 5.41 (66), 3.27 (59), 2.210 (59), 5.20 (57), 4.20 (56). 

Wavenumbers (cm '): 3662, 3569, 3544, 3455, 3375, 3242, 3160sh, 1688w, 1598, 1460sh, 1401s, 
1376s, 1341s, 1290, 1183, 1122, 1085sh, 1060sh, 1014s, 957s, 903s, 869s, 815, 783, 743, 709, 697, 
671, 635w, 611w, 597w, 573w, 559, 538w, 526, 482w, 450w. 


B68 Sassolite H3BO3;3 


1.0 
0.8 
0.6 


0.4 


Transmittance 


0.2 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm) 


56 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Vesuvius volcanic complex, Campania, Italy. 

Description: Soft scaly aggregate. Associated mineral is ferruccite. Identified by IR spectrum. 

Wavenumbers (cm *): 3212s, 2512w, 2365w, 2265, 1456s, 1230sh, 1200s, 926w, 884, 800, 675w, 
649, 547, 510w, 470w. 


B69 Jarandolite CaB30,(OH)3 
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Locality: Peskaya deposit, Balevats, Jarandol basin, Serbia (type locality). 

Description: Subparallel growth of colourless rough prismatic crystals from the association with 
colemanite, howlite, ulexite, veatchite, pentahydroborite, studenitsite and montmorillonite. Holo- 
type sample. Monoclinic, space group P2,/a; a = 8.386(3), b = 8.142(4), c = 7.249(3) A, 
P = 98.33(3)°. The empirical formula is Ca, o3(B3.02S10.01)04.17(0H)2.81Clo.01. Optically biaxial 
(+), a = 1.573(2), B = 1.586(2), y = 1.626(2). Deac = 2.57 g/cm°, Deas = 2.49 g/cm”. Strong 
lines of powder X-ray diffraction pattern [d, A (I, %)]| are 4.32 (57), 3.39 (100), 3.13 (50), 2.93 
(23), 2.606 (25), 1.849 (25). 

Wavenumbers (cm~!): 3550, 3390w, 3115, 2980, 1447, 1402, 1369, 1300, 1226, 1135sh, 1110sh, 
1075, 1026s, 983s, 953s, 889s, 867s, 810, 795sh, 756, 687, 595sh, 577w, 560w, 533w, 444w, 419w. 


B70 Satimolite KNa,AL,B 60O 15Cl3 Ji 3H,O 
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Locality: Satimola salt dome, North Caspian region, Kazakhstan (type locality). 

Description: Fine-grained aggregate from the association with halite, kaliborite, boracite, kieserite 
and magnesite. Identified by IR spectrum. 

Wavenumbers (cm~ *): 3390, 3240sh, 1638, 1386, 1298s, 1156, 1136, 990sh, 972s, 838, 793, 696, 
614, 570, 476, 444. 


B71 Strontioborite SrBgO,,;(OH),4 
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Locality: Chelkar salt dome, Aksai Valley, Aktobe (Aqtöbe) region, Kazakhstan (type locality). 

Description: White scaly aggregate from the association with halite, ginorite, boracite, halurgite, 
kieserite, anhydrite, preobrazhenskite, boracite, aksaite and metaborite. Holotype sample. Mono- 
clinic, space group P2,, a = 9.909(5), b = 8.130(10), c = 7.623(1) A, P = 108.4(2)°. Optically 
biaxial (+) or (—), a = 1.470(2), p = 1.510(2), y = 1.579(2). Deae = 2.38 g/cm’, Dmeas = 2.40 
g/cm’. Strong lines of powder X-ray diffraction pattern [d, A (L, %)] are 7.33 (100), 4.09 (80), 3.50 
(70), 3.32 (70), 3.06 (60), 2.033 (60), 7.77 (40). 

Wavenumbers (cm _'): 3483, 3417, 3190sh, 3143, 1691w, 1630w, 1414, 1357s, 1328s, 1308s, 1262, 
1161s, 1116s, 1074s, 996s, 958s, 930sh, 894s, 862, 795, 782, 752, 720sh, 710, 674, 623, 613, 594, 
567w, 464w. 


B72 Szaibélyite MgBO,(OH) 
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Locality: Franklin, Sussex Co., New Jersey, USA. 

Description: Pink massive. Identified by IR spectrum. Mn-rich variety. The empirical formula is 
(electron microprobe; qualitative analysis for F) Mgp 55Mno 39ZNno,93B02(OH,F). 

Wavenumbers (cm *): 3552, 3504w, 3330w, 3180w, 2920w, 2860w, 2775w, 2590w, 2495, 2340w, 
2005w, 1905w, 1448s, 1359s, 1285sh, 1266s, 1240sh, 1220s, 998, 970, 905sh, 892, 830, 777w, 
707s, 673, 641, 626, 539, 522, 501w, 400. 


B73 Szaibélyite MgBO,(OH) 
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Locality: Liaoning Province, China. 

Description: Pseudomorph after suanite from the association with ludwigite. Identified by IR 
spectrum. The empirical formula is (electrom microprobe) Mgo.95Feo.o3Mnp.91Cap.91 BO2(OH). 
Wavenumbers (cm ‘): 3557, 3515sh, 2880w, 2775w, 2580sh, 2510, 2370sh, 2100sh, 1975w, 1930, 
1447s, 1410s, 1385s, 1289s, 1268s, 1222s, 1015, 979, 922, 840, 713s, 678, 640sh, 628, 564, 530w, 

505sh, 481, 445sh, 432s, 400. 


B74 Roweite Ca ,Mn**,B,07(OH)<¢ 
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Locality: Solongo boron deposit, basin of the Vitim river, southern part of the Vitimskoe plateau, 
Buryatia, Transbaikal Region, Russia. 

Description: Brown granular aggregate from the association with frolovite, kurchatovite, sakhaite 
and ludwigite. Identified by IR spectrum. Mg-rich variety. The empirical formula is (electrom 
microprobe) Ca; 97Mn, o4Mgo.ssFeo.11B407(OH)¢. 

Wavenumbers (cm '): 3675w, 3580, 3560sh, 3500, 3155, 1470sh, 1425s, 1395s, 1326s, 1300s, 1250, 
1110sh, 1058s, 1010, 946, 913, 876s, 827, 757w, 733w, 698, 616w, 596w, 522w, 510, 458, 440, 400. 


B75 Tunellite SrBgQo(OH)2:-3H20 
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Locality: Boron Open Pit, Boron, Kern Co., California, USA. 
Description: Colourless crystal. Identified by IR spectrum. 


Wavenumbers (cm 7‘): 3585, 3450sh, 3365, 3290, 1676w, 1636w, 1438, 1362s, 1318s, 1186, 1133s, 
1030sh, 1003s, 965s, 932, 883s, 813, 735, 697w, 681, 593w, 580sh, 530w, 491w, 450w. 


B76 Tincalconite Na ,Bs40O;(OH),-3H,O 
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Locality: An unknown locality in Siberia, Russia. 
Description: White fine-grained aggregate. Pseudomorph after borax. Identified by IR spectrum. 
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Wavenumbers (cm ‘): 3510, 3375s, 3070, 2625w, 2460w, 1680sh, 1660w, 1477s, 1430s, 1380, 
1346s, 1280, 1260, 1225w, 1160sh, 1134s, 1090, 1028sh, 1004s, 947s, 882w, 826s, 773, 708, 
605w, 590sh, 520w, 494w, 461. 


B77 = Tuzlaite NaCaB;0g(OH)2:3H2O 
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Locality: Tuzla salt mine, near Tuzla, Bosnia and Hercegovina (type locality). 

Description: White parallel-fibrous aggregate. Vein in dolomite. Identified by IR spectrum. 

Wavenumbers (cm~™®: 3730w, 3620, 3470, 3415, 3220, 1685w, 1390sh, 1385, 1336s, 1319s, 
1220w, 1109, 1043s, 1010s, 945s, 903, 869, 847, 752, 735sh, 701w, 655w, 630w, 600sh, 588w, 
572, 562w, 549w, 523w, 510sh. 


B78 Borax Na2B40;(0H)4:8H20 
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Locality: Kramer borate deposit, Boron, Kern Co., California, USA. 

Description: Colourless crystal. 

Wavenumbers (cm~ *): 3570s, 3495s, 3410, 3317, 3190, 1670, 1640, 1420s, 1314s, 1152s, 1130s, 
1075s, 1027, 995, 946, 855sh, 835, 810, 763, 675sh, 625, 610, 531, 450. 
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B79 Nifontovite Ca3B.0.6(OH)2-2H»O 
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Locality: Fuka mine, Bicchu-cho, near Takahashi city, Okayama prefecture, Honshu Island, Japan. 

Description: Grey granular aggregate from the association with pentahydroborite and calcite. 
Identified by IR spectrum. 

Wavenumbers (cm): 3605, 3570s, 3435s, 3410s, 3310, 3205, 3170, 2875, 2380w, 1585w, 1252, 
1220, 1185s, 1065sh, 1034s, 994s, 903, 892s, 710, 670sh, 650sh, 614w, 541, 434, 385w. 


B80 Pentahydroborite CaB>O(OH).:2H2O 
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Locality: Fuka mine, Bicchu-cho, near Takahashi city, Okayama prefecture, Honshu Island, Japan. 

Description: White granular aggregate from the association with nifontovite, parasibirskite and 
calcite. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3450s, 3390, 3315s, 3210, 3055, 2495w, 2250w, 1695w, 1655w, 1420sh, 
1290, 1247, 1215, 1176, 1048s, 988s, 945s, 905s, 885, 832, 772, 660, 637, 600, 583w, 522w, 
505w, 470sh. 
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B81  Uralborite CaB,0,(OH), 
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Locality: Novofrolovskoye copper deposit, near Krasnotur’insk, Northern Ural Mts., Russia (type 
locality). 

Description: White grains from the association with frolovite. Specimen No. 64944 from the 
Fersman Mineralogical Museum of the Russian Academy of Sciences, Moscow, Russia. 

Wavenumbers (cm *): 3550, 3470, 1595, 1452, 1372, 1325, 1220sh, 1201s, 1180sh, 1083s, 1016s, 
949, 898, 808w, 782w, 761, 722, 674w, 650w, 611, 591, 464, 410sh. 


B82 Heidornite NapCaz3BsO0g(SO4)2Cl(OH)> 
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Locality: Nordhorn, near Hanover, Lower Saxony, Germany (type locality). 

Description: Colourless crystal from the association with anhydrite. Identified by IR spectrum. 

Wavenumbers (cm~ *): 3475, 1447, 1413, 1355sh, 1344s, 1231, 1216, 1173, 1141s, 1096s, 1055, 
997, 964s, 936, 869s, 825, 754, 744w, 722, 707w, 697w, 645, 633, 618, 690w, 556, 525w, 
499w, 470w. 
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B83 Henmilite Ca,Cu**[B(OH),4](OH), 
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Locality: Fuka mine, Bicchu-cho, near Takahashi city, Okayama prefecture, Honshu Island, Japan 
(type locality). 

Description: Violet-blue crystals to 2 mm from the association with calcite, pentahydroborite, 
nifontovite, inyoite and apophyllite. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3607, 3560s, 3500, 3415s, 3385s, 3320s, 3170sh, 2460w, 1415sh, 1280, 
1248, 1175s, 1077, 987s, 959s, 921s, 769, 705sh, 686s, 592, 540, 517, 474s, 457s, 435sh, 400sh. 


B84 Hilgardite Ca (B509)C1-H20 
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Locality: Chelkar salt dome, Aksai Valley, Aktobe region, Kazakhstan. 

Description: Colourless. Identified by IR spectrum and semiquantitative electron microprobe analy- 
sis. Close to calcium endmember. 

Wavenumbers (cm~?): 3525sh, 3405, 1601w, 1469, 1414s, 1342s, 1297s, 1141, 1103, 1016s, 961s, 
909s, 870s, 840sh, 819, 763, 725, 695, 650, 633, 610, 598, 571w, 529w, 483w, 464, 455, 
440w, 430w. 
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B85 Ezcurrite Na,B;O7(OH)3:2H»,O 
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Locality: Tincalayu borax deposit, Salar del Hombre Muerto, Salta province, Argentina (type 
locality). 

Description: Colourless crystals. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3575w, 3380sh, 3215, 3125sh, 1670w, 1477, 1431, 1400s, 1377s, 1351s, 
1254s, 1197, 1151, 1074s, 1019s, 959s, 917, 876, 831, 773, 764, 747w, 700w, 677, 658w, 610w, 
585sh, 556w, 513w, 497w, 477w, 463w. 


B86 Shabynite Mgs5BO3(CI,OH)2.(OH)5-4H2O 
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Locality: Borehole at the Korshunovskoe iron deposit, Irkutsk region, Siberia, Russia. 

Description: White soft fibrous aggregate from the association with dolomite, korshunovskite, 
ekaterinite, dashkovaite, iowaite and halite. Holotype sample. Monoclinic (?). The empirical formula 
is Megs 95(BO3)9 94Cl; 49(0H)5 79°3.90H2O. Optically biaxial (—), a = 1.543(2), p = 1.571(3), 
P= V1 12) ae = 2,920) g/cm’. Strong lines of powder X-ray diffraction pattern [d, A (I, %)| 
are 9.27 (100), 2.439 (80), 3.69 (70), 5.47 (60), 2.377 (60), 4.21 (50), 1.798 (50). 

Wavenumbers (cm ‘): 3640, 3595, 3340, 3220sh, 1625w, 1475w, 1425w, 1325sh, 1302s, 1270sh, 
1125w, 732s, 685, 625s, 590sh, 576s, 545sh, 465, 425sh, 402. 
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B87 = Sibirskite CaHBO; 
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Locality: Solongo boron deposit, basin of the Vitim river, southern part of the Vitimskoe plateau, 
Buryatia, Transbaikal Region, Russia. 

Description: White veinlet in marble in the association with sakhaite. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3555w, 3310sh, 3240w, 2940w, 2750w, 2460, 1943w, 1905sh, 1550sh, 
1453s, 1325s, 1245sh, 1204s, 1085sh, 1072, 1005s, 950sh, 917, 907w, 897w, 874w, 807w, 
784w, 756w, 721, 606, 574w. 


B88 Sinhalite MgAIBO, 
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Locality: Tayozhnoe deposit, Aldan shield, Eastern Siberia, Russia. 
Description: Greenish crusts around spinel grains. Identified by IR spectrum. The empirical formula 


is (electron microprobe) Mgo 99Feo.12Alo.o3BO4. 
Wavenumbers (cm *): 930s, 699s, 595sh, 585, 550s, 497s, 422, 412. 


66 2 IR Spectra of Minerals and Reference Samples Data 


B89 Takedaite Ca3B,0¢ 
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Locality: Fuka mine, Bicchu-cho, near Takahashi city, Okayama prefecture, Honshu Island, Japan 
(type locality). 

Description: Light grey granular aggregate. Identified by IR spectrum. 

Wavenumbers (cm ‘): 1400sh, 1354s, 1287s, 1219s, 1160sh, 1002, 730sh, 720, 678w, 627, 618, 
460sh, 400sh, 370. 


B90 Ericaite (Fe**,Mg,Mn); B;O,;Cl 
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Locality: Verkhnekamskoe K deposit, Solikamsk, Perm Krai, Middle Urals, Russia. 

Description: Green tetrahedral crystals. The empirical formula is (electron microprobe) 
Fe, 5Mn; 3Mgo.2B70;3Cl. 

Wavenumbers (cm *): 1400, 1349s, 1192s, 1157, 1133, 1069s, 1007s, 980sh, 926s, 900sh, 873s, 
850s, 793, 711, 661, 645, 618, 607, 583w, 557w, 521w, 447w, 424w, 416w. 
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B91 Larderellite (NH,)B;507(OH) :H,O 
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Locality: Larderello, Val di Cecina, Tuscany, Italy (type locality). 

Description: White massive. Identified by IR spectrum. 

Wavenumbers (cm Ù: 3720sh, 3412 m 3240s, 3120sh, 2925w, 1923w, 1444s, 1425sh, 1325sh, 
1300sh, 1276s, 1202s, 1095s, 1059s, 1040sh, 1010sh, 950sh, 936, 895sh, 870sh, 828w, 782, 746, 
721w, 692, 672, 645, 610sh, 573w, 547w, 527w, 482w, 470w, 457w. 


B92 Strontioborite SrBgO,,;(OH).s 
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Locality: Chelkar salt dome, Aksai Valley, Aktobe region, Kazakhstan (type locality). 

Description: White scaly aggregate from the association with halite, ginorite and anhydrite. 
Identified by IR spectrum. 

Wavenumbers (cm~ *): 3460w, 3405w, 3150, 1690w, 1655w, 1410sh, 1362, 1335sh, 1309s, 1265, 
1161s, 1114, 1074, 1047, 995s, 959s, 930sh, 896s, 861, 797, 785, 753, 711, 675, 617w, 
594w, 464w. 
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B93 Hexahydroborite Ca[B(OH)4].:2H »O 
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Locality: Fuka mine, Bicchu-cho, near Takahashi city, Okayama prefecture, Honshu Island, Japan. 
Description: White fine-grained aggregate. Pseudomorph after takedaite. Identified by IR spectrum. 


Wavenumbers (cm ‘): 3600sh, 3525, 3390, 3255, 1662w, 1195s, 1073, 965s, 925sh, 740, 635sh, 
518, 485sh. 


B94 Tincalconite Na»,Bs40O;(OH),4:-3H,O 
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Locality: Unknown locality in Australia. 

Description: White fine-grained aggregate. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3515, 3355s, 3035, 2610w, 2460w, 1695w, 1665w, 1475s, 1437s, 1385, 
1346s, 1276, 1252, 1224w, 1160sh, 1130s, 1100sh, 1078, 1025sh, 1002s, 945s, 880w, 824s, 773, 
709, 675sh, 650sh, 606w, 574w, 522w, 496w, 461. 
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B95 Fedorovskite Ca,Mg.B4,07(OH)¢ 
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Locality: Solongo boron deposit, basin of the Vitim river, southern part of the Vitimskoe plateau, 
Buryatia, Transbaikal Region, Russia (type locality). 

Description: Brownish-yellow granular aggregate from the association with frolovite, kurchatovite, 
sakhaite and ludwigite. Identified by IR spectrum. The empirical formula is (electrom microprobe) 
Cay.95Mg1.7gMno.20Feo.97B407(OH )e. 

Wavenumbers (cm): 3695, 3570, 3500, 3160, 1490sh, 1424s, 1395s, 1326s, 1300s, 1250, 1131, 
1108, 1056s, 1008, 946s, 914, 876s, 827w, 798w, 754w, 733w, 705sh, 688, 665sh, 617w, 597w, 
552, 510, 462s, 410sh. 


B96 Frolovite Ca[B(OH),]> 
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Locality: Solongo boron deposit, basin of the Vitim river, southern part of the Vitimskoe plateau, 
Buryatia, Transbaikal Region, Russia. 

Description: White veinlet in kurchatovite—sakhaite boron ore. Identified by powder X-ray diffrac- 
tion pattern. 

Wavenumbers (cm~ *): 3620, 3480sh, 3380, 3260s, 3180, 1315sh, 1270s, 1244s, 1175s, 1095, 985sh, 
955sh, 927s, 892s, 760, 725, 670, 610, 560w, 535, 518, 507, 470. 
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B97 =Tincalconite Na ,B40;(OH),4:-3H,O 
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Locality: Searles Lake, San Bernardino Co., California, USA (type locality). 

Description: White powdery aggregate. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3475, 3350s, 3050, 2610w, 2460w, 1725w, 1685w, 1657w, 1480s, 1430, 
1386, 1348s, 1279, 1258, 1160sh, 1131s, 1095sh, 1080w, 1025sh, 1003s, 946s, 878w, 827s, 774w, 
711w, 607w, 522w, 496w, 460w. 


B98 Ameghinite NaB303(OH), 
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Locality: Tincalayu borax deposit, Salar del Hombre Muerto, Salta province, Argentina (type 
locality). 

Description: White fine-grained aggregate. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3640sh, 3570sh, 3405, 3270s, 3200sh, 1533s, 1520sh, 1468, 1430, 1356s, 
1324s, 1265, 1212, 1178, 1139, 1062s, 1022s, 1004s, 985sh, 875s, 855sh, 766s, 739, 720, 682s, 
630w, 618, 597w, 531w, 524, 501, 477. 
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B99 Hilgardite Ca>(B;0o)Cl-H,O 
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Locality: Nepskoe K salt deposit, Nepa river basin, Irkutsk region, Eastern Siberia, Russia. 

Description: White concretion. Identified by IR spectrum. Sr-rich variety. The empirical formula is 
(electrom microprobe) Ca, 7Sro.3(BsO0o9)Clo.9(OH)o.1-H20. 

Wavenumbers (cm): 3490sh, 3350, 1610w, 1429s, 1354s, 1310s, 1140, 1102, 1017s, 958s, 909, 
870s, 818, 763, 725, 694w, 649w, 633, 608, 598, 571w, 529w, 462, 453, 439, 429, 408w. 


B100 Olshanskyite Ca3B,(OH)): 
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Locality: Titovskoe boron deposit, Tas-Khayakhtakh range, Sakha Republic (Yakutia), Eastern 
Siberia, Russia. 
Description: White cross-fibre veinlet in massive sakhaite. Identified by powder X-ray diffraction 


pattern. 

Wavenumbers (cm~ *): 3703w, 3553, 3482s, 3447s, 3325, 3270, 3060, 1455, 1295sh, 1239, 1127, 
1057s, 989s, 950s, 919s, 805sh, 788, 693, 663w, 650sh, 605sh, 588, 565w, 542w, 528w, 
470sh, 425sh. 
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B101 = Johachidolite CaAIlB30, 
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Locality: Near Mogok township, Pyin Oo Lwin district, Mandalay division, Myanmar. 

Description: Colourless crystal from the association with sodalite, phlogopite, a humite-group 
mineral and zircon. Identified by powder X-ray diffraction pattern and semiquantitative electron 
microprobe analysis (Ca:Al ~ 1:1 in atomic proportion). 

Wavenumbers (cm): 3335w, 1275, 1174, 1122, 1080s, 1015s, 957, 854w, 805s, 769s, 755sh, 642, 
599, 507, 466. 


B102 ‘“Santite-(NH4)” (NH4)B50.6(OH)4:2H,2O 
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Locality: Larderello, Val di Cecina, Tuscany, Italy (type locality of santite). 

Description: White fine-grained aggregate. Ammonium analogue of santite. Close to the IR spectrum of 
synthetic santite but contains bands of ammonium cations at 3,190 and 1,440 cm™!. Electron 
microprobe analysis shows only trace amounts of elements with atomic numbers >10. Note that first 
description of santite, KBs;O,¢(OH),4:2H2O, was made without complete chemical data, by analogy with 
synthetic KB50,¢(OH)4:2H20O. It is possible that correct formula of santite is (NH4)B50.6(OH)4:2H20. 

Wavenumbers (cm '): 3460sh, 3420, 3355, 3190, 3065sh, 1620sh, 1440s, 1350s, 1252s, 1195, 
1000s, 1058, 1025, 943, 925s, 778, 738w, 692, 644w, 542w, 508w, 456w. 
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B103 “Santite-(NH4)” (NH,)B;0,(OH),-2H>O 
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Locality: Larderello, Val di Cecina, Tuscany, Italy (type locality of santite). 

Description: White fine-grained aggregate. Ammonium analogue of santite. Identified by IR spec- 
trum. Note that first description of santite, KBsO6(OH)42H20, was made without complete 
chemical data, by analogy with synthetic KB5;0,(OH),4:2H,O. 

Wavenumbers (cm): 3700sh, 3440sh, 3415, 3360s, 3210s, 3075sh, 2655w, 2475w, 2255w, 
1640w, 1440s, 1350s, 1250s, 1205sh, 1095s, 1062, 1023, 946, 923s, 781, 746w, 689, 648w, 
605w, 547w, 509w, 460w. 


B104 Ammonioborite (NH,)3B;5029(OH)s:-4H ,O 
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Locality: Larderello, Val di Cecina, Tuscany, Italy (type locality). 

Description: White fine-grained aggregate from the association with “santite-(NH,)’. Identified by 
IR spectrum. 

Wavenumbers (cm ‘): 3420sh, 3330sh, 3203s, 2875w, 2500w, 2370w, 2260w, 1640w, 1440s, 
1367s, 1240, 1190, 1093, 1065sh, 1024, 996w, 925, 910sh, 884w, 816w, 782, 750w, 693, 648w, 
549w, 511w, 460w. 
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B105  Ameghinite NaB303(OH), 
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Locality: Tincalayu borax deposit, Salar del Hombre Muerto, Salta province, Argentina (type 
locality). 

Description: White granular aggregate. Identified by IR spectrum. 

Wavenumbers (cm): 3640sh, 3570sh, 3405, 3270s, 3200, 1620sh, 1535s, 1520sh, 1470, 1430sh, 
1357s, 1324s, 1265, 1213, 1178, 1139, 1062s, 1022s, 1004s, 875s, 855sh, 766, 739, 719, 682, 
630w, 618, 597w, 530sh, 524w, 501w, 477. 

B106 Veatchite Sr5[B50Og(OH)],B(OH)3-H,O 
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Locality: Shoktybay Salt Dome, Western Kazakhstan region, Kazakhstan. 

Description: Colourless grains with perfect cleavage. Identified by IR spectrum. Single-crystal unit- 
cell parameters are a = 6.615(5), b = 11.724(6), c = 20.67(3) A, B = 92.31(8)°. 

Wavenumbers (cm '): 3440, 3340, 3275, 3225, 3115, 2320w, 1665w, 1648w, 1492s, 1430sh, 
1372s, 1266s, 1170w, 1101s, 1071s, 990s, 934s, 857, 824s, 768, 704, 678w, 643w, 632, 605, 
571w, 507w, 491w, 479w, 462w. 
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B108 Ammonioborite (NH3)}B15020(0H)g:4H20O 
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Locality: Larderello, Val di Cecina, Tuscany, Italy (type locality). 

Description: White fine-grained aggregate from the association with “santite-(NH,)’. Identified by 
IR spectrum. 

Wavenumbers (cm~ '): 3205s, 2510w, 2370w, 2260w, 1660sh, 1640sh, 1443s, 1370sh, 1240, 1193s, 
1093, 1024, 924, 885w, 820sh, 808, 782s, 693, 647, 550w, 511w, 460w. 


B109 Londonite (Cs,K,0,H.O)(AI,Li)4(Be,Li,Al,0)4(B,Be),2[O2g- .(OH,F),] 
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Locality: Ministerskaya Yama Pit, Sarapulka pegmatite field (near Sarapulka village), Murzinka 
district, Middle Urals, Russia. 

Description: Colourless rhombic dodecahedron from the association with potassic feldspar and 
tourmaline. Identified by semiquantitative electron microprobe analysis. 

Wavenumbers (cm~ *): 3580w, 3385w, 1152s, 1071s, 925sh, 906s, 885sh, 785s, 671, 605s, 517, 458. 
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B110 Kernite Na ,BsO,(OH),-3H»,O 
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Locality: Larderello, Val di Cecina, Tuscany, Italy. 

Description: Colourless acicular crystals from the association with ulexite, orpiment and realgar. 
Identified by IR spectrum. 

Wavenumbers (cm~ *): 3577, 3415sh, 3325sh, 3300, 2996w, 2200w, 1708w, 1465sh, 1375sh, 1357s, 
1158, 1068s, 1016s, 975s, 958, 875, 828, 764w, 739w, 725w, 691, 655w, 618w, 585w, 552w, 
496w, 456w, 400w. 


B111 Ulexite NaCaB;O¿(OH)s:5H20O 
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Locality: Larderello, Val di Cecina, Tuscany, Italy. 

Description: Colourless crystals from the association with kernite, orpiment and realgar. Identified 
by IR spectrum. 

Wavenumbers (cm '): 3595s, 3515, 3415, 3300, 3215, 3125, 2500w, 1665w, 1633w, 1415s, 1357s, 
1318s, 1211, 1099s, 1057s, 1001s, 970sh, 920w, 860s, 835sh, 746w, 715, 640w, 610sh, 537w, 
505sh, 444w. 
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B112 Nifontovite Ca3Bs0,(OH))2:2H2O 
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Locality: Charcas, San Luis Potosi, Mexico. 
Description: Colourless crystal from the association with wollastonite. Identified by IR spectrum. 


Wavenumbers (cm ^: 3604, 3570s, 3435s, 3405, 3310, 3200, 3160, 2885w, 2360w, 1595w, 1257, 
1222, 1187s, 1035s, 995s, 904, 895s, 710, 660sh, 645sh, 613w, 555sh, 541, 500sh, 438w, 400w. 


B113 Ezcurrite Na,B;O07(OH);-2H,O 
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Locality: Tincalayu borax deposit, Salar del Hombre Muerto, Salta province, Argentina (type 
locality). 

Description: Colourless grain. Identified by IR spectrum. 

Wavenumbers (cm~ ^): 3573, 3225, 2350w, 1670w, 1480, 1432s, 1400sh, 1380s, 1354s, 1255s, 1197, 
1151, 1074s, 1020s, 959s, 918, 877, 832, 775sh, 765, 700, 678, 659, 611w, 557, 515w, 465w. 
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B114 = Tertschite Ca>B 100 19°'20H,O 
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Locality: Kurtpinari mine, Bigadiç district, western Anatolia, Turkey (type locality). 

Description: White fibrous aggregate. Identified by IR spectrum and qualitative electron microprobe 
analysis. 

Wavenumbers (cm *): 3450s, 3340s, 1670, 1585w, 1447, 1378s, 1350sh, 1277, 1226, 1101, 1065, 
1018s, 977s, 925s, 846, 765, 726, 695, 521. 


B115 Sborgite NaB50,.(OH)4:3H2O 
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Locality: Larderello, Val di Cecina, Tuscany, Italy. 

Description: White granular aggregate. Identified by powder X-ray diffraction pattern and qualitative 
electron microprobe analysis. 

Wavenumbers (cm *): 3595s, 3515, 3415, 3300, 3215, 3125, 2500w, 1665w, 1633w, 1415s, 1357s, 
1318s, 1211, 1099s, 1057s, 1001s, 970sh, 920w, 860s, 835sh, 746w, 715, 640w, 610sh, 537w, 
505sh, 444w. 
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B116 Sassolite HBO, 
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Locality: La Fossa crater, Vulcano Island, Eolie Islands, Messina province, Sicily, Italy. 
Description: White platy crystals. Identified by IR spectrum. 


Wavenumbers (cm~*): 3214s, 2640w, 2519w, 2362w, 2262w, 1456s, 1195s, 1118, 884, 807s, 
675w, 648, 548, 472w. 


B117 Shimazakiite Ca,B>_.O;_3,(OH)3, (x = 0-0.06) 
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Locality: Fuka mine, Bicchu-cho, near Takahashi city, Okayama prefecture, Honshu Island, Japan 
(type locality). 
Description: White granular aggregate. Confirmed by IR spectrum and qualitative electron micro- 


probe analysis. 
Wavenumbers (cm): 2587w, 2490w, 2258w, 1960w, 1466, 1405sh, 1357s, 1261, 1175s, 1159s, 
1102, 876w, 824, 780, 734, 677, 626, 485w, 471w, 453. 
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B118 Meyerhofferite Ca ,BeO.6(OH)9:2H2O 
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Locality: Faras mine, Bigadic, Marmara region, Turkey. 

Description: White twinned prismatic crystals. Confirmed by IR spectrum. 

Wavenumbers (cm): 3505, 3486, 3435s, 3307, 3040, 2395w, 2185w, 1445, 1400s, 1362, 1144s, 
1120sh, 1087s, 1035sh, 1023s, 967s, 950sh, 904, 840, 799, 725, 679, 616, 578, 528, 497, 470, 
431w, 398, 371w. 


B119 Shimazakiite Ca,B>_,.0O5_3,(OH)3, (x = 0—0.06) 


1.0 
(D) 
= 
£ 08 
= 
TN 
æ 
9°) 
a 
= 
0.6 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Fuka mine, Bicchu-cho, near Takahashi city, Okayama prefecture, Honshu Island, Japan 
(type locality). 

Description: White granular aggregate. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3308w, 2588w, 2509w, 1943w, 1462, 2416s, 1395, 1355s, 1261, 1170sh, 
1158s, 1001, 904w, 875, 824w, 783w, 760sh, 740sh, 722, 677, 626, 580sh, 485w, 475w, 449w. 
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Bol Azoproite (Mg,Fe**),(Fe°*,Ti,Mg)(BO3)O> 
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Locality: Tazheran alkaline massif, Baikal area, Siberia, Russia (type locality). 


Description: Black prismatic crystals in carbonate. 
Wavenumbers (cm~!): 3450w, 3310w, 1575w, 1483w, 1422w, 1370sh, 1329, 1278s, 1220, 1090sh, 
935w, 870w, 722, 620sh, 569, 515s, 451s, 425sh. 


Bo2 Berborite-17 Be,(BO3)(OH,F)-H»O 
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Locality: Lupikko deposit, near Pitkäranta, Ladoga lake, Karelia, Russia (type locality). 
Description: Colourless crystals in skarn. Identified by IR spectrum and powder X-ray diffraction 


pattern. 
Wavenumbers (cm): 3495, 1650w, 1610w, 1307s, 1021w, 895, 806s, 744s, 677, 649, 586w. 
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Bo3 Warwickite Mg(Ti,Fe°*,Mg,Al)(BO3)O 
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Locality: Mramornyi district, Aldan shield, Sakha Republic, Siberia, Russia. 
Description: Dark brown grains from calciphyre. Identified by powder X-ray diffraction pattern. 


The empirical formula is (electron microprobe) Mg(Tio.34Mgo.32Feo.25Aleg.99)(BO3)O. 
Wavenumbers (cm): 1523w, 1386, 1215s, 957, 744s, 685sh, 607, 503, 418s. 


Bo4 “Warwickite-(Mg)” Mg(Mg,Ti,Fe°*,Al)(BO3)O 
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Locality: Hol Kol Mine (?), North Korea. 

Description: Dark brown grains. Mg-rich variety or analogue of warwickite. The formula based on 
chemical and structural data is (Mgo.g4Feo.osAlo.o6 T0.92)(M 80.50 F10.36F 0.07 Alo.o6)(BO3)O. 

Wavenumbers (cm~ ^: 3675w, 3320w, 1514w, 1389, 1210s, 1095sh, 1004w, 954, 887w, 744s, 607, 
506, 430sh, 416s, 405sh. 
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Bo5 Yuanfuliite (Mg,Fe**)(Fe°*,Mg,Ti,Al)(BO3)O 
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Locality: Taezhnoe iron-ore deposit, Neryungri ulus, Sakha Republic, Siberia, Russia. 
Description: Dark brown grains from the association with calcite, ludwigite and magnetite. The 


empirical formula is (electron microprobe) Mg(Feo.6Mgo.1Tio.2Alo.1)(BO3)O. 
Wavenumbers (cm~ *): 3450w, 1510w, 1380, 1206s, 949, 750s, 605, 499s, 410s. 


Bo6 Vonsenite (Fe~*,Mg),Fe°*(BO;3)O> 
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Locality: Taezhnoe iron-ore deposit, Neryungri ulus, Sakha Republic, Siberia, Russia. 

Description: Black prismatic crystal. Identified by semiquantitative electron microprobe analysis. 

Wavenumbers (cm *): 3390w, 3295w, 1455w, 1285sh, 1238s, 1105sh, 1050sh, 880w, 800w, 700, 
606, 500sh, 452s, 422s. 
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Bo7 Hambergite Be>(BO3)(OH,F) 
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Locality: Fantaziya (Fantasy) pegmatite, Kukurt river, Eastern Pamir, Tajikistan. 

Description: Colourless prismatic crystal. H2O-bearing F-rich variety. Identified by IR spectrum and 
semiquantitative electron microprobe analysis. 

Wavenumbers (cm~ *): 3667, 3600, 3549, 3480, 3420, 1620, 1420sh, 1398s, 1300s, 1150, 1109, 
1060w, 1027w, 1006w, 890sh, 870sh, 830s, 773s, 725sh, 677, 639, 591, 665w, 444. 


Bo8 Hambergite Be>(BO;3)(OH) 
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Locality: Malkhan pegmatite field, Chita region, Transbaikal area, Eastern Siberia, Russia. 

Description: Colourless prismatic crystal from the association with quartz, albite, lepidolite and 
elbaite. Investigated by I.V. Pekov. H2O-bearing F-poor variety (the content of F is between 0.7 
and 1.1 wt.%). Identified by IR spectrum and semiquantitative electron microprobe analysis. 

Wavenumbers (cm ‘): 3598w, 3543w, 3470, 3401, 3280w, 1615w, 1420sh, 1395, 1303s, 1155, 
1105w, 1022w, 1011w, 889, 857, 826s, 799s, 770s, 743s, 722, 706, 648, 601, 560w, 470w, 448, 441. 
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Bo9 Hydroxylborite Mg3(BO3)(OH,F)3 
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Locality: Titovskoe deposit, Chersky range, basin of the river Dogdo, Sakha Republic (Yakutia), 
Russia (type locality). 

Description: Colourless long-prismatic crystals in the association with calcite, dolomite, 
ludwigite, kotoite, szaibelyite, clinohumite, magnetite, serpentine and chlorite. Holotype sample. 
Hexagonal, space group P63/m, a = 8.912(8), c = 3.112(4) A. The empirical formula is 
Me; o3Bo.98[(0H)2.00F1.00]103.00. Optically uniaxial (—), œ = 1.566(1), e = 1.5311). Deac = 
2.872 g/cm’, D meas = 2.89(1) giem’. Strong lines of powder X-ray diffraction pattern [d, A (I, %)| 
are 7.69 (52), 4.45 (82), 2.573 (65), 2.422 (100), 2.128 (60). 

Wavenumbers (cm *): 3668, 1233s, 824, 742, 630sh, 555sh, 500sh, 450sh, 407s. 


Bol2 Londonite (Cs,K,0,H.O)(AI,Li)4(Be,Li1,Al,0)4(B,Be);2[O2g_ .(OH,F),] 
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Locality: Mor’s Pits, Shaitanka pegmatite field, Rezh district., Middle Urals, Russia. 

Description: Colourless transparent rhombic-dodecahedral crystal from the association with potassic 
feldspar and elbaite. The empirical formula is Cso. 7Ko.15Lio.1Be4.8B10.9Al4.1 [027 7(0H)o.3]. 

Wavenumbers (cm~): 3385w, 1595w, 1180sh, 1100s, 1075sh, 912s, 875s, 800sh, 760sh, 673, 
640w, 603, 511w, 475, 450sh. 
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Bol3 Jimboite Mn3(BO3)> 
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Locality: Rito mine, Azuma-mura, Seta-gun, Gunma prefecture, Honshu Island, Japan. 
Description: Brown grains in the association with a manganese humite-group mineral. 
Identified by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm *): 1300sh, 1249s, 1181s, 890w, 685w, 710, 686, 625, 595w, ~400. 


Bol4 Jeremejevite Al,(BO3)5F3 
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Locality: Fantaziya (Fantasy) pegmatite, Kukurt river, Eastern Pamir, Tajikistan. 

Description: Colourless prismatic crystal. Identified by IR spectrum. 

Wavenumbers (cm *): 3675w, 1390sh, 1354s, 1305s, 1224s, (1086), 961, 773, 722, 680, 661w, 605, 
560, 518s, 492, 479, 460s, 424. 
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Bol5 Nordenskidldine CaSn(BO3)> 
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Locality: Ear Mt., York range, Seward peninsula, Nome Borough, Alaska, USA. 
Description: Light-coloured grains. Identified by IR spectrum and qualitative electron microprobe 


analysis. 
Wavenumbers (cm *): 1276s, 1246s, 1020w, 990w, 960w, 772, 750, 666, 500sh, 436, ~390. 


Bol6 Magnesiohulsite (Mg,Fe~*).(Fe°*,Sn,Mg)(BO;)O> 
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Locality: Iten yurginskoe deposit, Chukchi peninsula, Russia. 

Description: Greenish-black granular aggregate. The empirical formula is Mg, 72F€1.11SN0.11Al0.06 
(BO3)02. 

Wavenumbers (cm): 1310sh, 1278s, 777w, 705, 622, 560sh, 472s, 435s. 
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Bol7 Pinakiolite (Mg,Mn**),Mn°*(BO;3)O> 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden (type 
locality). 

Description: Black prismatic crystals from the association with dolomite, phlogopite and 
hausmannite. The empirical formula is (electron microprobe) Mg; gsMno 9Sbo,; Alo. ;Feo.;(BO3)O>. 

Wavenumbers (cm ‘): 3310w, 1273s, 1205s, 1095sh, 949w, 798w, 723, 670, 591, 541, 467s, 
432s, 415sh. 


Bol8 Orthopinakiolite (Mg,Mn**).(Mn°*,Fe°*)(BO;)O> 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden (type 
locality). 

Description: Black prismatic crystals from the association with dolomite, phlogopite and 
hausmannite. Identified by single-crystal X-ray diffraction data. 

Wavenumbers (cm~'): 1282s, 1210sh, 1100, 798w, 726, 603, 551, 485sh, 465s, 420sh. 
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Bol9 Kotoite Meg3(BO3)> 
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Locality: Molodyozhnoe deposit, Aldan shield, Sakha Republic, Siberia, Russia. 

Description: White granular aggregate. Identified by IR spectrum. Contains admixture of szaibélyite 
(weak bands at 3555 and from 837 to 1,011 cm !: shoulders at 1,450 and 1,335 cm7’). 

Wavenumbers (cm~: 3555w, 1450sh, 1335sh, 1280s, 1210s, 1011w, 980w, 921w, 837w, 730sh, 
705, 656, 520sh, 495sh, 422s, 398s. 


Bo20 Tusionite Mn**Sn**(BO3)> 
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Locality: Tusion River valley, Pamir Mts., Tajikistan (type locality). 

Description: Brown crystal. Identified by IR spectrum. The empirical formula is (electron micro- 
probe) Mno.77F€0.19M80.095N0.95(B03)2. 

Wavenumbers (cm): 1300sh, 1239s, 949w, 764, 742, 674, 446w, 380. 
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Bo21 Fluoborite Mg3(BO3)(F,OH)3 
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Locality: Franklin, New Jersey, USA. 
Description: Pale yellow transparent crystals in the association with norbergite and magnetite. 


The empirical formula is (electron microprobe) Mg> 95Feo.95(BO3)[F2.4(OH)o.6]. 
Wavenumbers (cm): 3645sh, 3640w, 1241s, 1095sh, 857, 823 w, 743, 699w, 676w, 655sh, 535sh, 


500sh, 468s, 400s. 
Bo22 Yuanfuliite (Mg,Fe*)(Fe°*,Mg,Ti,Al)(BO3)O 
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Locality: Taezhnoe iron-ore deposit, Neryungri ulus, Sakha Republic, Siberia, Russia. 
Description: Dark brown grains from the association with calcite, ludwigite and magnetite. 

The empirical formula is (electron microprobe) Mg(Feo 60 Tio. 17Alo.1sM0.07ZT0.91 )(BO3)O. 
Wavenumbers (cm ‘): 1550w, 1380s, 1216s, 947, 739s, 594, 490s, 460s, 410s. 
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Bo23 Jeremejevite Al,(BO3)5F3 
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Locality: Erongo Mts., Usakos district, Namibia. 
Description: Light blue prismatic crystal. Identified by IR spectrum. 


Wavenumbers (cm~'): 3670w, 1357s, 1306s, 1227s, 1090, 962w, 774, 725, 681, 608, 563, 518s, 
493s, 465s, 426. 


Bo24 Hambergite Be>(BO3)(OH) 
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Locality: Paprok mine, Kamdesh district, Nuristan (Nurestan, Nooristan) province, Afghanistan. 

Description: Pink twin. OH-rich F-poor variety. Identified by IR spectrum. 

Wavenumbers (cm~ *): 3468, 3400, 3290sh, 1420sh, 1394, 1304s, 1155, 1090w, 1017w, 889, 857, 
826s, 800s, 770s, 743s, 722, 705, 647, 601, 559w, 445. 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden (type 
locality). 

Description: Dark brown prismatic crystals from the association with calcite and hausmannite. 

Wavenumbers (cm ‘): 1325s, 1257s, 1190sh, 1100sh, 720, 668w, 630sh, 574s, 520sh, 495sh, 480s, 
435sh, 412. 


Bo26 Fluoborite Meg3(BO3)(F,OH); 
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Locality: Pohla, Schwarzenberg district, Erzgebirge, Saxony, Germany. 

Description: White long-prismatic crystals in the association with ludwigite. 

The empirical formula is (wet chemical analysis) Mg> 9gFeo 97B1 oo F2.91}(OH)1.07]03.01. 
Wavenumbers (cm): 3675, 3653, 1236s, 850, 739, 640sh, 613, 525sh, 457s, 397s. 
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Bo27 Hulsite (Fe**,Mg)>(Fe°*,Sn,Mg)(BO3)O> 
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Locality: Moral’nyi district, Titovskoe boron deposit, Tas-Khayakhtakh range, Sakha Republic, 
Russia. 

Description: Black massive. The empirical formula is (electron microprobe) Fez g33Mgo.12SNo.97(BO3)O>. 

Wavenumbers (cm ~*): 1275s, 1250s, 1200sh, 898w, 839w, 818w, 690s, 608, 510sh, 457s, 440sh. 


Bo28 Hulsite (Fe**,Mg)>(Fe°*,Sn,Mg)(BO3)O> 
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Locality: Titovskoe boron deposit, Tas-Khayakhtakh range, Sakha Republic, Russia. 

Description: Black platy crystals. The empirical formula is (electron microprobe) 
Fes 55Mgo.305N0.12Alo,03(BO3)O2. 

Wavenumbers (cm): 1275sh, 1243s, 1198s, 1000sh, 686s, 597, 440s. 
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Bo29 Takéuchiite §(Mg,Mn**),(Mn°*,Fe**)(BO3)O> 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden (type 
locality). 

Description: Black crystals. 

Wavenumbers (cm): 1277s, 1218, 1195sh, 1016w, 956w, 877w, 726, 635sh, 611, 555, 470s, 385. 

Bo30 Ludwigite (Mg,Fe7*),Fe°*(BO;)O> 
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Locality: Taezhnoe iron-ore deposit, Neryungri ulus, Sakha Republic, Siberia, Russia. 

Description: Black coarse-grained aggregate. The empirical formula is (electron microprobe) 
(Mg1.6sFe**o,35)(Fe™*o.32Alo,13)(BO3)O>. 

Wavenumbers (cm *): 1463w, 1250s, 1010, 979w, 920w, 708, 623, 560, 520sh, 455s. 
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Bo31 Fluoborite Meg3(BO3)(F,OH)3 
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Locality: Rudville, New Jersey, USA. 

Description: Yellowish grains in rock. Identified by IR spectrum. The empirical formula is (electron 
microprobe) Mg» 95Feo.o5(BO3)[F2.4(OH)o.l. 

Wavenumbers (cm~!): 3643, 1245s, 858, 743, 677w, 466s, 390s. 


BAs1 Cahnite Ca ,B(AsO,)(OH), 
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Locality: Borehole at the Solongo boron deposit, basin of the Vitim river, southern part of the 
Vitimskoe plateau, Buryatia, Transbaikal Region, Russia. 

Description: White pseudomorph after turneaureite. Associated minerals are pentahydroborite, 
szaibélyite, calcite and sakhaite. Investigated by S.V. Malinko. 

Wavenumbers (cm '): 3425sh, 3370sh, 3300sh, 3165s, 3000sh, 2925sh, 2860sh, 2514, 2150w, 
1600sh, 1312, 1247, 990sh, 956s, 913s, 850s, 790, 541 w, 441, 406. 
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BAs2 Teruggite Ca,Mg[B,.07(OH)¢]2(AsO4)>: 12H,O 
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Locality: Hisarcik borate mine, near Emet, Kütahya Province, Turkey. 

Description: White nodule from the association with colemanite and ulexite. Specimen No. 80107 
from the Fersman Mineralogical Museum of the Russian Academy of Sciences, Moscow, Russia. 
Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3522s, 3350, 3100, 2575w, 2485w, 1660, 1625w, 1482, 1446, 1401, 1358s, 
1267, 1195s, 1152s, 1127s, 1095, 1064, 1030sh, 1005sh, 988s, 962, 920w, 890, 848s, 832s, 808s, 
780sh, 717, 690sh, 661, 628, 553w, 525w, 488w, 462, 430, 410sh. 


BCI Sakhaite Caj,2(Mg,Fe,Al)4,,(BO3)g(CO3)4-n(H20,Cl1,0OH) 
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Locality: Dokuchan, Sakha Republic, Eastern Siberia, Russia. 

Description: Grey massive aggregate. Identified by IR spectrum. The empirical formula is (electron 
microprobe) Caj2.997Mg3.53Feo.44Mno 03Alo.20Si9.25(BO3),(CO3)yCly_13(OH,H20),. 

Wavenumbers (cm 7‘): 3685w, 3555w, 3370w, 1530s, 1248s, 1030w, 993w, 945w, 920sh, 863, 850, 
779w, 739s, 620, 450s. 
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BC2 Sakhaite Ca,2(Mg,Fe,Al)4,,(BO3)3(CO3)4:n(H20,C1,OH) 
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Locality: Solongo boron deposit, basin of the Vitim river, southern part of the Vitimskoe plateau, 
Buryatia, Transbaikal Region, Russia. 

Description: Brown massive aggregate from the association with kurchatovite and ludwigite. 
Identified by IR spectrum. Si- and Al-rich variety (transitional to harkerite). The empirical formula 
is (electron microprobe) Ca12.00M83.52F€0.32Mn0.17Alo0.64911 .89(B03)(CO3)yCl; 967(OH,H20),. 

Wavenumbers (cm~!): 1525s, 1248s, 991, 916w, 850, 776w, 736s, 617w, 535sh, 453s, 407w. 


BC3  Harkerite Ca,2Mg4Al[Si(0,OH)4]4(BO3)4(CO3)4-n(Cl,H2O) 
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Locality: Dokuchan, Sakha Republic, Eastern Siberia, Russia. 

Description: Brown massive aggregate from the association with kurchatovite and ludwigite. 
Identified by IR spectrum. Si-poor variety (transitional to sakhaite). The empirical formula is 
(electron microprobe) Caj2 997Mg3.59Feo.33Mno.o2A11.05S12,60(BO3),(CO3),Chi og(OH,H20),. 

Wavenumbers (cm _‘): 3560w, 3320w, 1522s, 1245s, 983s, 911, 861, 850, 814w, 777w, 738, 623w, 
610sh, 538, 470sh, 456s, 403w. 
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BC4 Gaudefroyite Ca,Mn3(BO3)3(CO3)O3 
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Locality: N’Chwaning II Mine, Kuruman, Kalahari manganese fields, Northern Cape province, 
South Africa. 

Description: Black prismatic crystal from the association with barite. Identified by IR spectrum. 

Wavenumbers (cm '): 1496s, 1219s, 1140sh, 1108, 936, 856, 764w, 752w, 733, 724, 662, 622, 591, 
469, 405w. 


BCS Canavesite Mg>(CO3)(HBO3):5H ,O 
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Locality: Brosso mine, Calea, Léssolo, Canavese district, Torino province, Piedmont, Italy (type 
locality). 

Description: White soft radial-fibrous aggregates. Identified by IR spectrum. 

Wavenumbers (cm 7"): 3655w, 3530, 3370, 1645w, 1455s, 1319, 1165, 1001s, 965sh, 874, 774, 687, 
585, 493, 448. 
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BC6 Borcarite Ca,Mg[B4,0,6(OH)6](CO3)> 
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Locality: Solongo boron deposit, basin of the Vitim river, southern part of the Vitimskoe plateau, 
Buryatia, Transbaikal Region, Russia. 

Description: White grains from the association with kurchatovite and szaibélyite. Investigated by 
S.V. Malinko. 

Wavenumbers (cm): 3565, 3280, 1453s, 1417s, 1271, 1224, 1130sh, 1066, 1011, 938, 924, 905sh, 
876, 820sh, 759, 730, 706, 684, 670sh, 626, 602w, 560sh, 546w, 485w, 435, 385. 


BC7 Carboborite Ca,Mg(CO3).B>(OH)s-4H,O 
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Locality: Titovskoe boron deposit, Tas-Khayakhtakh range, Sakha Republic (Yakutia), Eastern 
Siberia, Russia. 

Description: White crystals from the association with Mg-bearing calcite, serpentine and ludwigite. 
Investigated by I.V. Pekov. Single-crystal unit-cell parameters are a = 10.695(10), b = 6.694(3), 
c = 11.058(15) A, P = 116.55(13)°. 

Wavenumbers (cm '): 3619, 3544, 3425s, 3380sh, 3265, 3090sh, 2518w, 1667, 1462s, 1431s, 
1353w, 1265, 1211, 1140sh, 1075, 1030sh, 997s, 956, 925, 868, 830w, 802, 763, 750sh, 732, 
690, 661, 587, 544, 513, 465w, 380sh. 
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2.2 Carbides and Carbonates 


Crbdl Moissanite SiC 
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Locality: Synthetic. 
Description: Green single-crystal grain. 
Wavenumbers (cm): 925sh, 880s, 795sh, 580w, 470w. 


C1 Tengerite-(Y) Y>(CO3)3-2-3H,O 
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Locality: Idkerberget, Borlange, Dalarna, Sweden. 
Description: White crust. Identified by qualitative electron microprobe analysis and IR spectrum. 
Wavenumbers (cm ‘): 3420s, 2950sh, 1775w, 1650sh, 1525s, 1423s, 1099w, 1061w, 1014, 863, 


849, 839, 757, 686, 610w, 523w, 466. 
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C3 Claraite (Cu,Zn)3 (CO3)(OH),-4H»,O 
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Locality: Weisser Schrofen, Ringenwechsel district, Brixlegg, Tyrol, Austria. 

Description: Light blue crusts in the association with dolomite, malachite, allophane, parnauite and 
tyrolite. Identified by powder X-ray diffraction pattern (the strongest reflections are observed at 
13.5, 7.9, 5.12, 3.73, 3.28, 2.96, 2.77 A). The empirical formula is (electron microprobe) 
Cuz 67ZNo,33(CO3)(OH)4-4H20. 

Wavenumbers (cm '): 3350sh, 3250sh, 3160, 1635w, 1502s, 1437s, 1405s, 1104, 1062, 1016, 
980w, 873, 832, 819s, 802, 488, 460sh. 


C5 Ancylite-(Ce) Sr(Ce.La)(CO3)2(OH)-H20 
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Locality: Neskevaara hill, Vuoriyarvi alkaline-ultramafic pluton, Northern Karelia, Russia. 

Description: Brownish pseudomorphs after carbocernaite crystals from carbonatite. Low-symmetry 
variety, space group Pmc2,. The empirical formula is (electron microprobe) (Sro. 77Cao.16) 
(Ceo.s9Lao.25Ndo.21Pr0.02)(CO3)2(0H,H20)%2. 

Wavenumbers (cm~ *): 3540sh, 3490, 3920w, 1765w, 1486s, 1438s, 1415sh, 1068, 860, 721, 707, 699. 
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C6 Alumohydrocalcite CaAl,(CO3).(OH)4:3H ,O 
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Locality: Ladomirov, Slovakia. 
Description: White spherulites from the association with dawsonite. Identified by IR spectrum. 


Wavenumbers (cm~ *): 3450sh, 3355s, 3270sh, 3125, 3075sh, 1678, 1550s, 1523s, 1510sh, 1420s, 
1397s, 1112, 1100, 1007s, 967, 891w, 867, 855, 797w, 726, 658, 573, 523s, 507s, 474. 


C8 Aurichalcite (Zn,Cu**);(CO3)2(OH)<¢ 
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Locality: Verkhniy mine, Dal’negorskoye deposit, Primorskiy Kray, Far East, Russia. 

Description: Greenish-blue radiating aggregates to 1 mm in diameter. Identified by IR spectrum. 
The empirical formula is (electron microprobe) Zn3 2Cu; 7Mgo ;(CO3)2(OH )¢. 

Wavenumbers (cm '*): 3340, 2880w, 1610sh, 1566s, 1550sh, 1507s, 1414s, 1365s, 1188w, 1168w, 
1061, 1042, 977, 936w, 840s, 734, 710w, 505, 455. 
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C9 Alumohydrocalcite CaAI,(CO3)2(OH)4:3H,O 
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Locality: Potekhina village, 40 km NE of Sorsk, Khakassia, Siberia, Russia. 

Description: Lilac fine-grained aggregate. Identified by IR spectrum. 

Wavenumbers (cm *): 3495, 3405, 3365s, 3270sh, 3160, 3080sh, 1670, 1550sh, 1515s, 1417s, 
1394s, 1111, 1097, 1006s, 965, 891w, 867, 855, 821w, 798w, 729, 658, 630sh, 569, 518s, 
506s, 473. 


C10 Andersonite Na,Ca(UO>,)(CO3)3-6H,O 


1.0 


0.8 


Transmittance 
=) 
ON 


500 1000 1500 2000 3000 3500 4000 


Wavenumber (cm') 


Locality: Uranium mine near Moab, Utah, USA. 

Description: Yellow platy crystals. Identified by IR spectrum and qualitative electron microprobe 
analysis. 

Wavenumbers (cm): 3547, 3410, 3210, 1656, 1579s, 1565sh, 1545sh, 1523, 1358s, 1091w, 
1079w, 913, 902s, 852, 847, 792w, 727, 700, 622w, 530sh, 460, 421. 
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C11 Azurite Cu3(CO3).(OH), 
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Locality: Pieski mine, Spania Dolina, near Banska Bystrica, Slovakia. 


Description: Blue split crystals to 0.3 mm from the association with camerolaite. Identified by IR 


spectrum. 
Wavenumbers (cm): 3430, 1498s, 1460s, 1415s, 1090w, 955, 837, 818, 770w, 746w, 495, 456. 


C12 Artinite Mg>(CO3)(OH)>-3H,0 
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Locality: Getchell mine, N of Golconda, Humboldt Co., Nevada, USA. 

Description: White radiating aggregate of fibrous crystals. Identified by IR spectrum. 

Wavenumbers (cm _‘): 3690w, 3605s, 3120sh, 3015s, 2470w, 2420w, 2250w, 1790w, 1590, 1451s, 
1370s, 1326s, 1094, 1075w, 947, 900sh, 747s, 724, 698, 674, 620sh, 513, 435s. 
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C14 Ancylite-(La) Sr(La,Ce)(CO3)2(OH)-H2O 
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Locality: Marchenko Peak, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murnansk region, Russia. 

Description: Brown crystals to 1 mm growing on microcline. Low-symmetry variety, space 
group Pmc2,. The empirical formula is (electron microprobe) (Sro.73Cao.06Ba0.02) 
(Lag 56Ceo.soNdo.o9Pr0.04)(CO3)2(OH,H20)o. 

Wavenumbers (cm~ *): 3530sh, 3480, 3310, 2950sh, 1770w, 1650sh, 1525, 1481s, 1436s, 1410sh, 
1067, 862s, 727, 711, 701. 


C15 Ancylite-(Ce) Sr(Ce,La)(CO3)2(0H)-H2O 
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Locality: Marchenko Peak, Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: White prismatic crystals to 1 mm in length. Associated minerals are gonnardite, 
eudialyte, microcline and aegirine. Low-symmetry variety, space group Pmc2,. The empirical 
formula is (electron microprobe) (Sro.71Cag.97Bap.93)(Ceo.61L.a9.51 Ndo.osPro.02)(CO3)2(OH,H20)>. 

Wavenumbers (cm *): 3535sh, 3488, 2890, 2590sh, 1770w, 1640sh, 1485s, 1441s, 1410sh, 1220sh, 
1068, 862, 857s, 720, 728, 711, 702, 695, 640sh. 
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C16 Ancylite-(Ce) Sr(Ce,La)(CO3)2(0H)-H2O 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Beige soft aggregate. Associated minerals are pyrite, natrolite, lemmleinite-Ba. Low- 
symmetry variety, space group Pmc2,. The empirical formula is (electron microprobe) 
(Sro.82Cao.19Ba0.03)(Ceo.5s8Lao.34Ndo.09Pr0.03)(CO3)2(0H,H20)2. 

Wavenumbers (cm): 3550sh, 3492, 2900sh, 1765w, 1484s, 1442s, 1410s, 1068, 860s, 722, 710, 
702, 460. 


C17 Niveolanite NaBe(CO3)(OH)-2H,O 
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Locality: Poudrette (Demix) quarry, Mont Saint-Hilaire, Rouville RCM (Rouville Co.), Montérégie, 
Québec, Canada (type locality). 

Description: White soft fibrous aggregate from the association with natrolite, gonnardite, siderite, 
petersenite-(Ce), franconite, dawsonite, analcime, quartz, eudidymite, catapleiite, gaidonnayite, 
monazite-(Ce), calcite, adamsite-(Y), shomiokite-(Y), etc. Holotype sample. The crystal structure 


2.2 Carbides and Carbonates 107 


is solved. Tetragonal, space group P4/mcc, a = 13.1304(19), c = 5.4189(11) A, V = 934.3 
(3) A>, Z=8. The empirical formula is (Naọ.94Ca0.10)£1.04B€0.98(CO3)1.00(0H)1.10:1.66H20. 
Optically uniaxial œ = 1.469(1), e = 1.502(1). Deas = 2.06 g/cm’. The strongest lines of the 
powder diffraction pattern [d, À (I, %) (hkD] are 13.01 (100) (100), 9.20 (62) (110), 4.343 (27) 
(300); 3.611 (34) (320), 3.269 (22) (311), 3.256 (95) (400), 2.693 (44) (002), 2.605 (37) (430, 500), 
2.489 (60) (202), 2.076 (32) (620). 

Wavenumbers (cm~‘): 3550sh, 3380, 1780sh, 1640sh, 1567s, 1531s, 1503, 1395s, 1117, 1059, 
905w, 870s, 847, 756s, 692w, 560, 450w. 


C18 Brenkite Ca,(CO3)F> 
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Locality: Schellkopf quarry, near Brenk, Eifel region, Germany (type locality). 

Description: Radial aggregates of colourless prismatic crystals in the association with phillipsite-K. 
Identified by IR spectrum and electron microprobe analysis (Ca:F = 1:1). Bands of OH groups 
and H2O molecules are absent in the IR spectrum. 

Wavenumbers (cm *): 1803, 1518s, 1458s, 1187w, 1166w, 1085w, 1002w, 861s, 844, 724, 719. 


C19 Benstonite (Ba,Sr)6CagMg(CO3);3 
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Locality: Murun massif, Sakha Republic (Yakutiya), Siberia, Russia. 

Description: White massive aggregate. Disordered variety. Product of heating up to 660 °C for 
homogenization with the restoration of Mg-free benstonite-type protophase. Identified by powder 
X-ray diffraction pattern. The empirical formula is Bag 6Sr26Cas g(CO3)13. 

Wavenumbers (cm~ ’): 1772w, 1425s, 1078w, 874s, 712, 695, 687. 


C20 Benstonite (Ba,Sr)6CagMg(CO3);3 
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Locality: Jogipatti massif, Southern India. 


Description: White massive aggregate. Identified by powder X-ray diffraction pattern. The empirical 


formula is Bas jSto.9Ca¢g.2Mgo.g(CO3)13. 
Wavenumbers (cm~!): 1760sh, 1495sh, 1445s, 1415s, 1078, 872s, 716, 686. 


C22 Barytocalcite BaCa(CO3). 
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Locality: Kedrovyi massif, Murunskiy alkaline complex, Sakha Republic (Yakutiya), Siberia, 
Russia. 

Description: White aggregate from the association with paralstonite, calcite and barite. Identified by 
IR spectrum. The empirical formula is (electron microprobe) Bag 94Sro 9gCag.9g(CO3)>. 

Wavenumbers (cm): 1798w, 1775w, 1522s, 1473s, 1409s, 1370s, 1081, 878, 867s, 722, 695, 679w. 
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C23 Beyerite (Ca,Pb)Bi,(CO3),0> 
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Locality: Jáchymov, Krusné Hory Mts. (Ore Mts.), Czech Republic. 
Description: Yellow massive, from the association with eulytine. The empirical formula is (electron 


microprobe, semiquantitative analysis) Ca, 15Pbo.15B11.8(C0O3)202. Contains impurities. 
Wavenumbers (cm~ *): 1485s, 1465s, 1400sh, 1067, 863s, 848, 792, 777, 704, 687w, 572, 456. 


C24 Bastnasite-(Ce) (Ce,La)(CO3)F 


0.9 

0.7 
iD) 
oO 
(æ 
gs 
= 
as] 
m 
= 

0.3 


500 1000 1500 2000 3000 3500 4000 


Wavenumber (em^ 


Locality: Ploskaya Mt., Keivy massif, Kola peninsula, Murnansk region, Russia. 

Description: Brown grains in pegmatite. The empirical formula is (electron microprobe) 
(Ceo s4bao.26Ndo.12Pr0.065Mo,01Cao.01)(CO3)F. 

Wavenumbers (cm *): 1449s, 1417sh, 1085, 867s, 841, 729, 694w, 612w. 
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C26 Bismutite (BiO) (CO3) 
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Locality: Bainazar, Kazakhstan. 
Description: Yellowish-green fine-grained aggregate in quartz. Identified by IR spectrum and 
qualitative electron microprobe analysis. 


Wavenumbers (cm): 1390s, 1065w, 1015w, 846s, 689w, 533, 430sh, (400s). 


C28 Cerussite Pb(CO3) 
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Locality: Monte Avanza mine, Forni Avoltri, Udine province, Italy. 

Description: Colourless crystal from the association with secondary copper minerals. Identified by 
IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm): 1730, 1430sh, 1395s, 1170sh, 1051, 839, 678s, 485w. 
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C29 Barentsite Na7Al(CO3).(HCO3)5F4 
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Locality: Restin’yun Mt. (drillcore, depth 600 m), Khibiny alkaline complex, Kola peninsula, 
Murnansk region, Russia (type locality). 

Description: Colourless grains from the association with shortite, villiaumite, cryolite, neigh- 
borite, bonshtedtite, natrite and albite. Holotype sample. The empirical formula is 
Hy, 96Na6.99Al1 91 (CO3)3.51F3.62. Optically biaxial (—), a = 1.358(2), p = 1.479(2), y = 1.530(2). 
Dymeas = 2.56 g/cm’. The strongest lines of the powder X-ray diffraction pattern [d, A (I, %)] are 
2.778 (100), 2.658 (100), 2.887 (84), 2.169 (70), 2.316 (50), 1.870 (42), 2.543 (30). 

Wavenumbers (cm): 3400w, 3135w, 2915w, 2590, 2520sh, 1965, 1690sh, 1660, 1497, 1439s, 
1382s, 1349s, 1081, 1035, 1009, 871, 839s, 742w, 711, 685, 660, 599s, 424s. 


C30 Weloganite Sr3Na,Zr(CO3)6:3H»O 
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Locality: Francon quarry, Saint-Michel, Montréal, Québec, Canada (type locality). 

Description: Light greenish-grey crystals. Identified by IR spectrum and qualitative electron micro- 
probe analysis. 

Wavenumbers (cm ‘): 3510sh, 3370, 2610w, 1795w, 1680, 1615s, 1560sh, 1545s, 1528s, 1415, 
1356s, 1062s, 1056s, 869, 849s, 750s, 709, 677, 650sh, 549. 
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C31 Wegscheiderite Nas5(CO3)(HCO3)3 
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Locality: Umbozero underground mine, Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Light grey coarse-grained aggregate. Associated minerals are sidorenkite, kogarkoite, 
villiaumite, catapleiite, microcline, aegirine and sphalerite. Identified by powder X-ray diffraction 
pattern. 

Wavenumbers (cm ‘): 3450w, 2930w, 2630w, 1920w, 1725sh, 1693s, 1658s, 1455sh, 1427, 1374s, 
1200sh, 1065w, 1047, 1032, 1018, 847s, 839s, 695, 674s, 637, 610sh. 


C32 Gaylussite Na»Ca(CO3)2:5H»O 
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Locality: Searles Lake, San Bernardino Co., California, USA. 

Description: Colourless crystal. Identified by IR spectrum and morphological features. 

Wavenumbers (cm ‘): 3460sh, 3345s, 3290sh, 2965s, 1655, 1610, 1435sh, 1418s, 899, 877s, 806, 
721, 693, 652, 555w, 522, 460sh. 
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C33 Glaukosphaerite (Cu,Ni).(CO3).(OH)> 
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Locality: Carr Boyd mine, Western Australia. 

Description: Green spherulites to 0.6 mm. The empirical formula is (electron microprobe) 
(Cuo.9Nio.sM8g0.2Zn0.1)(CO3)2(0H)2. 

Wavenumbers (cm '*): 3480, 3305, 1536s, 1439, 1379s, 1099w, 1047, 868, 828, 815w, 743, 718w, 
685w, 561w, 490sh, 444. 


C34 Gaylussite Na2Ca(CO3)2:5H20 
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Locality: Trona, Searles Lake, San Bernardino Co., California, USA. 

Description: Colourless grain. Identified by IR spectrum. 

Wavenumbers (cm~ *): 3410sh, 3335, 3110sh, 2960, 1650sh, 1600, 1440sh, 1420s, 898, 877s, 804, 
755w, 720, 693, 655, 547, 520. 
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C35 Hydromagnesite Mgs;(CO3)4(OH)2:-4H2O 
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Locality: Bazhenovskoe (Bazhenovskoye) chrysotile asbestos deposit, Asbest, Middle Urals, Russia. 

Description: White radial aggregate. Associated minerals are aragonite, magnesite and chrysotile. 
Identified by powder X-ray diffraction pattern. 

Wavenumbers (cm~ '): 3645, 3505, 3445, 3000, 1660sh, 1515sh, 1484s, 1427s, 1118w, 1109w, 885, 
853, 790, 744w, 714w, 660w, 593, 480, 468, 434s. 


C36 Hydrozincite Zns(CO3)2(OH)¢ 
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Locality: Santander, Cantabria, Spain. 

Description: White spherulites. Identified by IR spectrum and qualitative electron microprobe 
analysis. 

Wavenumbers (cm '): 3360sh, 3280sh, 3225, 1550sh, 1512s, 1384s, 1095sh, 1065sh, 1049, 955, 
896, 837s, 737w, 710, 512, 465, 400w. 
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C37 Glaukosphaerite (Cu,Ni)(CO3).(OH)> 
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Locality: Mina el Dragon, Potosi, Bolivia. 
Description: Green massive. 


Wavenumbers (cm~ *): 3475, 3420, 3315, 1530s, 1384s, 1099, 1046s, 870s, 827, 817s, 744, 569, 455. 


C38 Gaspéite Ni(CO3) 
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Locality: Widgiemooltha, Western Australia. 

Description: Apple-green spherulite, from the association with carrboydite. The empirical formula is 
(electron microprobe) Nip 6Mgo.35Feo.os(CO3). 

Wavenumbers (cm~!): 1840w, 1440s, 873s, 752, 390sh, 375. 
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C39 Smithsonite Zn(CO;3) 
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Locality: Preguiça mine, Sobral da Adica, Moura, Beja district, Portugal. 
Description: Light grey, massive. Identified by qualitative electron microprobe analysis. 
Wavenumbers (cm~!): 1818w, 1425s, 871s, 842, 745s, 500w, 457w. 


C40 Adamsite-(Y) NaY(CO3)5-6H,O 
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Locality: Umbozero underground mine, Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: White scaly aggregate. Pseudomorph after shomiokite-(Y). Investigated by I.V. Pekov. 
Identified by powder X-ray diffraction pattern and electron microprobe analysis. The empirical 
formula is Nao.97(Yo0.34DYo.07Et0.04Gd0o.02 Ybo.02)(CO3)2:nH2O. The strongest lines of the powder 
diffraction pattern [d, A (I, %)] are 12.9 (100), 6.50 (80), 4.48 (90), 4.31 (40), 3.30 (40), 3.17 (50), 
2.873 (50), 2.601 (40), 2.070 (60), 2.007 (60). Confirmed by IR spectrum. 

Wavenumbers (cm *): 3480sh, 3340, 3280sh, 1792w, 1660, 1531s, 1381s, 1070w, 1061w, 877, 850, 
824w, 775, 741, 641, 590sh, 550w. 
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C41 Kochsandorite CaAl,(CO3),(OH),:H,O 
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Locality: Mány, Bicske-Zsámbéki basin, Hungary. 

Description: Spherical aggregates of acicular crystals in coal. Associated minerals are 
alumohydrocalcite and illite. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3540, 3485, 3440s, 3130, 3000w, 1654, 1576s, 1518s, 1448s, 1363s, 1112, 
1088, 973s, 915, 900sh, 854, 844s, 778w, 754w, 720sh, 694, 585s, 560s, 462. 

C42 Hydroxylbastnasite-(Ce) (Ce,La)(CO3)(OH,F) 
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Locality: Crosetto talc mine, Level 1440, Prali, Germanasca valley, Torino province, Piedmont, Italy. 

Description: Pink grains in rock. The empirical formula is (electron microprobe) 
(Ceo 43Ndo.27Lao,.13Pr0.085Mo.05Gdo.03DY0.01Cao.01)(CO3)(OH)o.oFo.1. The strongest lines of the 
powder diffraction pattern [d, A (I, %)] are 4.97 (90), 3.57 (100), 2.896 (100), 2.070 (60), 2.028 
(80), 1.904 (70), 1.583 (40), 1.305 (50). 

Wavenumbers (cm~ *): 3608w, 3548, 3460, 3410sh, 1815w, 1506s, 1446s, 1412s, 1083w, 873s, 850, 
7928, 157; 133; 117, 690,665, 603. 
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C43 Reevesite NigFe°*,(CO3)(OH) 6-4H»O 
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Locality: Weathered iron meteorite Dronino, Dronino village, Kasimov District, Ryazan’ Oblast, 
Russia. 

Description: Yellow fine-grained aggregate grains in rock. Associated minerals are violarite, troilite, 
chromite, goethite, lepidocrocite and nickelbischofite. The empirical formula is (electron 
microprobe, CO3 calculated) (Nis 32Fe**y 6g)(Fe* 1.95Cro,05)[(CO3)o,72(SO4)o0.28](OH) 16°2H20 
(the ratio Fe**:Fe°* and the content of CO; are calculated by stoichiometry). 

Wavenumbers (cm '): 3450sh, 3380s, 3000sh, 1635w, 1450sh, 1362s, 1105, 861s, 792s, 778s, 740, 
684, 660sh, 619, 520sh, 490sh, 460s. 


C44 Malachite Cu(CO3)(OH)2 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia. 

Description: Green crystals. Identified by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm~'): 3398s, 3305s, 1520sh, 1500s, 1425s, 1392s, 1097, 1049s, 874s, 822s, 783, 
751, 712, 585, 575, 524, 502, 486w, 428w. 
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C46 Cebaite-(Ce) Ba3Ce>(CO3)5F> 
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Locality: East mine, Bayan Obo, Inner Mongolia, China (type locality). 

Description: Yellowish-brown grains in the association with quartz, fluorite, aegirine, fluorapatite 
and monazite-(Ce). Identified by IR spectrum. 

Wavenumbers (cm '): 1472s, 1426s, 1405sh, 1182w, 1085, 880, 862, 803w, 718, 707, 691w, 636w, 
608w, 458. 


C47 Sjogrenite Mg,Fe°*,(CO3)(OH)6-4H»O 
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Locality: Phlogopite Mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Scaly aggregate. Associated minerals are phlogopite and dolomite. Identified by powder 
X-ray diffraction pattern and qualitative electron microprobe analysis. 

Wavenumbers (cm ‘): 3560sh, 3460s, 2980, 1655, 1367s, 1060sh, 944, 800sh, 683s, 586, 
437s, 362s. 
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C48 Hydromagnesite Meg;(CO3)4(OH)2:-4H ,O 
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Locality: San Benito, Clear Creek Co., California, USA. 
Description: White crust. Identified by IR spectrum. 


Wavenumbers (cm™®: 3655, 3515, 3455, 2990, 1650sh, 1515sh, 1485s, 1427s, 1118w, 1109w, 
946w, 885, 853, 792, 744w, 714w, 660sh, 592, 480, 468, 434s. 


C49 Donnayite-(Ce) Sr3NaCaCe(CO3).¢:3H»O 
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Locality: Neskevaara hill, Vuoriyarvi alkaline—ultrabasic massif, Northern Karelia, Russia. 
Description: White rosette-like aggregate in the association with carbocernaite. The empirical 
formula is (electron microprobe) Srz.43Bao.16Nao.95Caq.12Ceo 6gbhao.32Ndo.15Pro.o6(CO3)6:nH20. 
Wavenumbers (cm ‘): 3310, 3000sh, 1760sh, 1650sh, 1540sh, 1484s, 1390s, 1363s, 1061, 859s, 

717, 695, 655, 620sh, 534w, 387w. 
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C50 Decrespignyite-(Y) Y4Cu(CO3)4Cl(OH)5-2H,O 


0.8 
o 0.6 
= 
S 
= 
= 
N 
£ 
= 0.4 
0.2 


500 1000 1500 3000 3500 4000 
Wavenumber (cm') 
Locality: Paratoo copper deposit, Olary district, South Australia, Australia (type locality). 
Description: Blue-rounded aggregates. Identified by qualitative electron microprobe analysis. 


Wavenumbers (cm *): 3520sh, 3422s, 3260, 1646s, 1549s, 1486s, 1421s, 1029, 871w, 853w, 805s, 
794s, 747, 727, 695, 602w, 520sh, 494, 416s. 


C51 Witherite Ba,(CO3;) 
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Locality: Kremikovtsi iron mine, near Sofia, Bulgaria. 

Description: Aggregate of brownish split and twinned crystals. Associated minerals are barite and 
hematite. Identified by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm): 2875w, 2820w, 1752, 1434s, 1060, 859s, 840, 694, 610w. 
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C52 Dundasite PbAI,(CO3)2(OH)4:-H»O 
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Locality: Adelaida mine, Dundas, Tasmania, Australia (type locality). 

Description: White crystalline crust. The empirical formula is (electron microprobe) 
Pb; .03Cao.04Alo.92Feo.03(CO3)2(OH)4-nH20. 

Wavenumbers (cm ‘): 3602, 3500sh, 3453, 3060, 1642, 1527s, 1510sh, 1400s, 1100, 1085sh, 
1018w, 967s, 924w, 886, 844, 825w, 750, 672, 605w, 576s, 543s, 530sh, 480w, 453w. 


C53 Dresserite BaAl,(CO3),(OH),4:-H»,O 
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Locality: Francon quarry, Saint-Michel, Montréal, Québec, Canada (type locality). 

Description: White radial aggregate. Confirmed by IR spectrum. 

Wavenumbers (cm~ t): 3620, 3540sh, 3510sh, 3475, 3200, 3105, 1830w, 1645w, 1542s, 1505s, 
1455s, 1377s, 1105sh, 1090, 1037, 953, 858, 843, 745, 731, 670, 556, 537, 455. 
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C54 Indigirite MgAl(CO3).(OH)-8H,O 
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Locality: Sarylakh Au—Sb deposit, upper Indigirka River, NW Yakutia, Russia (type locality). 

Description: Specimen No. 76565 from the Fersman Mineralogical Museum of the Russian Acad- 
emy of Sciences, Moscow, Russia. 

Wavenumbers (cm ‘): 3508s, 3390, 3260s, 3135, 3025sh, 2900sh, 1650sh, 1549s, 1513sh, 1438s, 
1093s, 1040sh, 880sh, 866, 800w, 735, 717, 692w, 647, 579w, 473. 


C55 Georgeite Cu(CO3)(OH)> 
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Locality: Cooper Creek, Pinal Co., Arizona, USA. 

Description: Light green powdery aggregate. Amorphous. The empirical formula is (electron 
microprobe) Cu; 96Cao.o2ZNo.92(CO3)(OH)p. 

Wavenumbers (cm *): 3350s, 1630sh, 1475s, 1408s, 1054, 950w, 825w, 480. 
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C56 Chukanovite Fe**,(CO3)(OH)> 
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Locality: Dronino ataxite iron meteorite, Dronino village, Kasimov District, Ryazan’ Oblast, Russia 
(type locality). 

Description: Brown crusts on weathered meteorite. Associated minerals are goethite, akaganéite, 
hematite, hibbingite, reevesite and honessite. Cotype sample. 

Wavenumbers (cm *): (3740w), 3475, 3325, 1755sh, 1521s, 1400sh, 1364s, 1069, 955, 861, 837s, 
781s, 695s, 655s, 504, 452w. 


C57 Chukanovite Fe**,(CO3)(OH)> 
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Locality: Dronino ataxite iron meteorite, Dronino village, Kasimov District, Ryazan’ Oblast, Russia 
(type locality). 

Description: Brown spherulites on weathered meteorite. Associated minerals are goethite, akaganéite, 
hematite, hibbingite, reevesite and honessite. Holotype sample. Monoclinic, a = 9.639, b = 12.226, 
c = 6.492 À, P = 96.06°. The empirical formula is (electron microprobe, HO by modified 
Penfield method, CO, by selective sorption of annealing products) (Fe**) 97Nip 92M gp 01) 
(CO3)09,93(OH)> 14:°0.18H2O. Optically biaxial (—), a = 1.673(3), p = 1.770(5), y = 1.780(5). 
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Dea = 3:60 g/cm’. The strongest lines of the powder X-ray pattern [d, A, (I, %)] are 6.14 (40), 
5.15 (60), 3.73 (80), 2.645 (100), 2.361 (40), 2.171 (40). 

Wavenumbers (cm~*): 3478, 3320, 1529s, 1357s, 1145sh, 1114w, 1055w, 951, 837s, 780s, 695s, 
655s, 500, 460. 


C58 Defernite Cag(CO3).(OH)7(C1,0OH) 
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Locality: Kombat mine, Namibia. 

Description: Brown slabs with perfect cleavage. Identified by IR spectrum. The empirical formula is 
(electron microprobe) (Cas g2Mno 13)(CO3)2(OH)7[Clo.62(OH)o.381]- 

Wavenumbers (cm ‘): 3567s, 3480, 3400sh, 1542s, 1459s, 1414s, 1235w, 1187w, 1077w, 1037, 
991, 933w, 872s, 858, 700sh, 655, 535, 506. 


C59 Dawsonite NaAl(CO;3)(OH)>» 
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Locality: Tulilukht gulf, the eastern part of the Khibiny alkaline complex, Kola peninsula, Murnansk 
region, Russia. 
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Description: White fibrous aggregate forming veinlet in carbonatite. Identified by IR spectrum. 
Wavenumbers (cm~ '): 3285s, 1820w, 1715w, 1562s, 1545sh, 1396s, 1098, 1019, 956s, 940sh, 
865w, 848, 731w, 694, 549s, 514, 491, 455sh. 


C61 Zaratite Nij,(CO3)(OH)s,-4H»,O 
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Locality: Lord Brassey mine, Heazlewood, Tasmania. 


Description: Emerald-green, from the association with hellyerite and serpentine. Identified by IR 


spectrum and qualitative electron microprobe analysis. 
Wavenumbers (cm~ '): 3610sh, 3380s, 1600, 1575sh, 1450sh, 1383s, 1070, 832, 696s, 515w, 435sh, 392s. 


C62 Bastnasite-(Y) (Y,REE)(CO3)(F,OH) 
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Locality: Verkhnee Espe deposit, Akzhailyautas Mts., Tarbagatai range, Eastern Kazakhstan region, 
Kazakhstan. 

Description: Yellow pseudomorphs after gagarinite-(Y) in quartz. Investigated by I.V. Pekov. 
Identified by semiquantitative electron microprobe analysis. Confirmed by IR spectrum. 

Wavenumbers (cm '): 3640w, 3575, 3375, 1535sh, 1485s, 1440sh, 1096, 1032, 875s, 832s, 760, 
703, 520sh. 
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C63 Kolwezite (Cu**,Co),(CO;)(OH)> 
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Locality: Kolwézi, southern Shaba, Zaire (type locality). 

Description: Brownish-red spherulites. Identified by IR spectrum and electron microprobe analysis. 
The empirical formula is (electron microprobe) (Cu; 32C09.61Nio.05Feo.92)(CO3)(OH)2. 

Wavenumbers (cm): 3465s, 3240s, 1544s, 1537s, 1417, 1371s, 1103, 1050s, 853s, 827s, 740, 709, 
672, 550w, 530w, 430. 


C64 Trona NazH(CO3):-2H20 
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Locality: Natrum depression, Western Desert, Sahara, Egypt. 

Description: Cream-coloured crystals from the association with halite. Identified by IR spectrum. 

Wavenumbers (cm *): 3470s, 3055, 1691s, 1465s, 1194s, 1105, 1064, 1028, 1005, 850s, 795sh, 
681sh, 649, 600s, 470sh. 
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C65 Kutnohorite CaMn**(CO;3)> 
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Locality: Sterling Hill mine, New Jersey, USA. 

Description: Pink single-crystal fragment. The empirical formula is (electron microprobe) 
(Cag. o6Mno.gsMgo.12Feo.07)(CO3)z. 

Wavenumbers (cm~!): 1802w, 1485sh, 1417s, 871s, 720. 


C66 Calcioburbankite Na3(Ca,REE,Sr)3(CO3)5 
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Locality: Vuoriyarvi alkaline—ultrabasic massif, Northern Karelia, Russia. 

Description: Brownish-yellow, coarse-grained aggregate from the association with barytocalcite, 
norsethite, vaterite, strontianite, ancylite-(Ce) and franconite. Identified by powder X-ray dif- 
fraction pattern and electron microprobe analysis. The empirical formula is (Naz g6Cao 14) 
(Cay 14S10.54Bag 4oR EE g2)(CO3)s. 

Wavenumbers (cm~: 1773w, 1514s, 1455s, 1420sh, 1390sh, 1067, 874sh, 863s, 859s, 706, 700sh. 
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C67 Carbocernaite (Ca,Na)(Sr,REE)(CO3)> 
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Locality: Neskevaara hill, Vuoriyarvi alkaline—ultrabasic massif, Northern Karelia, Russia (type 
locality). 

Description: Brownish crystal -yellow, coarse-grained aggregate from the association with dolomite, 
alstonite and dolomite. Identified by powder X-ray diffraction pattern and electron microprobe 
analysis. The empirical formula is (Cap 59Nao.42)(St0.52Bap.94C 9.200. 16 Ndo.94Pr.02)(CO3)>. 

Wavenumbers (cm '): 1770w, 1530sh, 1480s, 1405s, 1160sh, 1088, 1069, 884, 873s, 859, 739w, 
717, 695, 670sh. 


C68 Calcioancylite-(Ce) (Ca,Sr)4_,.(Ce,La), (CO3)4(OH),-(4—7)H2O 
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Locality: Poudrette (Demix) quarry, Mont Saint-Hilaire, Rouville RCM (Rouville Co.), Montérégie, 
Québec, Canada. 

Description: Brown crystal. The empirical formula is (electron microprobe) (Cao oSro.4) 
(Ce, slag. gNdo.3Pro.1)(CO3)4(OH)2.7-1.3H20. 

Wavenumbers (cm ‘): 3560sh, 3490, 2900w, 2540sh, 1800w, 1772w, 1560sh, 1505sh, 1483s, 
1454s, 1410sh, 1370sh, 1071, 858, 774w, 726, 715, 702, 696, 459w, 385. 
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C69 Cordylite-(Ce) (Na,Ca)Ba(Ce,La,Sr).(CO3)4(F,OH) 
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Locality: Ust’-Biraya, Biraya Fe-REE ore occurrence, Biraya and Biya Rivers confluence area 
(Chara Basin), Vitim Plateau, Irkutsk region, Eastern Siberia, Russia. 

Description: Brown crystal from the association with strontianite, ancylite-(Ce), ferriallanite-(Ce), 
chevkinite-(Ce), pyrochlore, monazite-(Ce), etc. Contains Ce- and La-dominant zones. The 
empirical formula based on the mean electron microprobe analysis is Na, Cap gBaz {Sro.9- 
Ce, 4La; 4Ndo 2(CO3)4(F,OH). 

Wavenumbers (cm '): 3550sh, 3455w, 1776w, 1476s, 1398s, 1092, 1080, 879s, 859s, 733sh, 718sh, 
710, 689, 682. 


C70 Cordylite-(Ce) (Na,Ca)Ba(Ce,La,Sr).(CO3)4(F,OH) 
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Locality: Bayun Obo Nb-Ta-REE ore deposit, Inner Mongolia, China. 


Description: Brown crystals. 
Wavenumbers (cm~'): 1810sh, 1768w, 1469s, 1427s, 1392s, 1090, 880s, 864s, 730sh, 717, 714, 
705, 686, 681, 669w, 470w. 
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C71 Pirssonite Na»,Ca(CO3)s:2H»5,O 
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Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Colourless crystal from a peralkaline pegmatite. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3360sh, 3300sh, 3195, 3070, 1700sh, 1487s, 1425sh, 1412s, 1069, 901w, 
869, 836, 710, 704, 657, 460w. 


C72 Calcite Ca(COs;) 
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Locality: Novofrolovskoye B-Cu deposit, North Urals, Russia. 

Description: Colourless grains forming veinlet in rock. Identified by IR spectrum. The empirical 
formula is (electron microprobe) (Cao.995Mno 9s )(CO3). 

Wavenumbers (cm): 2920w, 2865w, 2513w, 1795, 1470sh, 1427s, 876s, 847w, 712. 
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C73 Kamphaugite-(Y) Ca(Y,REE)(CO3)2(OH)-H2O 
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Locality: Borehole number 1978, Ploskaya Mt., Western Keivy massif, Kola peninsula, Murnansk 
region, Russia. 

Description: White radial aggregates forming veinlet in quartz. Identified by IR spectrum. The 
empirical formula is (electron microprobe) Caı.0(Y 0.9Lno.2(CO3)(OH)-H20. 

Wavenumbers (cm): 3500s, 3360sh, 1640w, 1493s, 1411s, 1092w, 1070w, 871s, 860sh, 758sh, 
744, 682w, 608, 531, 475sh, 461, 422. 

C74 Calcioancylite-(Ce) (Ca,Sr)4_,(Ce,La), (CO3)4(OH),-(4—x)H2O 
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Locality: Afrikanda massif of alkaline and ultrabasic rocks, Kola peninsula, Murnansk region, 
Russia. 

Description: Brownish crystals. Identified by IR spectrum and semiquantitative electron microprobe 
analysis. Contains Ca- and Sr-dominant zones. 

Wavenumbers (cm *): 3545, 3490, 2920w, 1815sh, 1775w, 1486s, 1447s, 1412s, 1069, 859s, 767, 
724, 712, 696. 
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C75 Karchevskyite [Mg1gAlo(OH)54] [Sr>(CO3,PO4)9(H2O,H30), il 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Holotype sample. White spherulites up to 1 mm in diameter composed of thin, bent 
platelets. Associated minerals are magnetite, dolomite, quintinite-37, strontian carbonate- 
fluorapatite and clinochlore. Trigonal, unit-cell parameters are a = 16.055(6), c = 25.66(1) A. 
Uniaxial (—), œ = 1.542(2), e = 1.534(2). D meas = 2.21(2) g/cm’. The empirical formula is 

Mg1s.00Alo.o0(OH)s4.00(Sr 1.79Mg0.48Cao.09)=2.36(CO3)s.26(PO4)o.46(H20)6.54(H30)4. 18. The strongest 
lines of the powder X-ray pattern [d, A (I, %)] are 8.52 (100), 6.41 (40), 4.27 (60), 3.665 (90), 
3.547 (90), 3.081 (60). 

Wavenumbers (cm *): 3470s, 3420sh, 3035, 2960sh, 1650w, 1426s, 1366s, 1024, 937, 860, 779s, 
678s, 615sh, 553, 449s, 386s. 


C76 Quintinite-3T7 Mg,Al,(CO3)(OH))2:3H20 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Colourless crystals. The empirical formula is (electron microprobe) 
(Mg3 9Feo 2A; 9(CO3)(OH)12-3H20). 

Wavenumbers (cm~*): 3575sh, 3475s, 3085, 1650sh, 1367s, 995sh, 973, 860sh, 771s, 680s, 620sh, 
556, 449s, 410s, 395sh. 


C77 Quintinite-2H Mg,Al(CO3)(OH),9-3H>O 


0.9 
0.7 

(D) 

Q 

S 

= 

= 05 

= 

N 

S 

9°) 

aa 

E 
0.3 
0.1 


500 1000 1500 2000 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Colourless crystals. The empirical formula is (electron microprobe) 
(Mg3.6F€0.5Al1 o(CO3)(0H)12:3H20). 

Wavenumbers (cm '): 3450s, 3075, 1580sh, 1400sh, 1354s, 958, 860sh, 783s, 678, 553, 449s, 388s. 


C78 Quintinite-2H Mg ,Al,(CO3)(OH))2°-3H20 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Curved brownish platy crystals. The empirical formula is (electron microprobe) 
(Mg3 sFeo.2Als o(CO3)(OH)12-3H20). 

Wavenumbers (cm~ '): 3570sh, 3470s, 3070, 1610sh, 1366s, 943, 860sh, 778s, 680s, 551, 447s, 388s. 


C79 Shortite Na ,Ca>(CO;3); 
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Locality: Dumps of the Umbozero mine, Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Pale green platy crystals from the association with calcite. Identified by IR spectrum. 

Wavenumbers (cm *): 1803w, 1520sh, 1480s, 1468s, 1408s, 1088, 1069, 1050sh, 1010w, 975w, 
872s, 866s, 851, 731, 719, 711, 694, 450w. 


C80 Chlorartinite Mg .(CO3)CI(OH):-3H20 
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Locality: Korshunovskoye deposit, Irkutsk region, Siberia, Russia. 


Description: White fibrous aggregate in dolomite. Identified by IR spectrum. The empirical formula 
is (electron microprobe) Mg, 9gFeo.92(CO3)Cl; 91(OH)o.99-nH20. 
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Wavenumbers (cm ‘): 3425, 3380sh, 1675sh, 1639sh, 1534s, 1482, 1442s, 880w, 844, 770sh, 
725sh, 709, 660, 586, 494, 440, 415, 380. 


C81 Ancylite-(Ce) Sr(Ce.La)(CO3)2(0H)-H20 
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Locality: Narssarssuq pegmatite, Igaliko alkaline complex, South Greenland (type locality). 

Description: Brownish grains. Low-symmetry variety, space group Pmc2,. The empirical formula is 
(electron microprobe) (Sro,60Cao,19Bao.03)(Ceo.57L-a9,.45Ndo.10Pro.045Mo,03)(CO3)2(OH)o0 g6Fo.31-2H20. 

Wavenumbers (cm~‘): 3540sh, 3498, 3275w, 3190sh, 3000sh, 2580sh, 1758w, 1485s, 1441s, 
1425sh, 1069, 860s, 765w, 722, 712, 700, 195sh, 450w. 


C82 Ancylite-(La) Sr(Ce.La)(CO3)2(0H)-H20O 
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Locality: Seblyavr massif, Kola peninsula, Murnansk region, Russia. 

Description: Pink prismatic crystals. High-symmetry variety, space group Pmcn. The empirical formula 
is (electron microprobe) (Sro.71}Cao.o1Bao.o2)(Lao 36Ndo.35Ceo.34Pro.09SMo,.09)(CO3)2(OH,H20)>s. 

Wavenumbers (cm ‘): 3547, 3300w, 3155w, 2900sh, 1770w, 1525sh, 1484s, 1424s, 1067, 860s, 
738w, 720, 712, 699, 670w. 
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C83 Callaghanite Cu .Mg> (CO3)(OH).6:2H2O 
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Locality: Gabbs, Gabbs district, Nye Co., Nevada, USA (type locality). 

Description: Blue crust. Identified by IR spectrum. 

Wavenumbers (cm '): 3665w, 3555s, 3500s, 3330, 3045, 2890, 2855, 2555w, 2485w, 2370w, 
1785w, 1620w, 1462s, 1423s, 1061w, 975sh, 937, 832w, 813w, 765s, 685s, 517s, 488s, 460, 
405s, 380sh. 


C84 Lanthanite-(La) (La,Nd).(CO3)3-8H,O 
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Locality: Curitiba, Paraná, Brazil (type locality). 

Description: Pink platy crystals. The empirical formula is (electron microprobe) 
(Lag g6Ndo.g2Pro.245Mo.0g)(CO3)3-8H20. 

Wavenumbers (cm): 3590sh, 3485, 3315s, 3200sh, 3100sh, 1755sh, 1640sh, 1483s, 1377s, 1341s, 
1078, 1035, 886, 849, 749, 678, 657, 518w, 467. 
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C85 Manasseite Meg,Al.(CO3)(OH)6-4H2O 
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Locality: Zelentsovskaya pit, near Zlatoust, Chelyabinsk region, South Urals, Russia. 
Description: Pink scaly aggregate. The empirical formula is (electron microprobe) 


Mgs s9F€0.12Al; 99(C03)(OH)16:4H20. 
Wavenumbers (cm): 3570s, 3020, 1655, 1620sh, 1368s, 905sh, 861, 710sh, 665s, 553, 409s. 


C86 Malachite Cu,(CO3)(OH)> 
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Locality: Nizhniy Tagil, Middle Urals, Russia. 

Description: Green split crystals from the association with chrysocolla. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3440sh, 3393, 3298, 1510sh, 1493s, 1420sh, 1391s, 1098, 1049s, 874, 821s, 
783, 748, 712, 578, 521, 501, 423w. 
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C87 Mineevite-(Y) Na»sBa(Y ,Gd,Dy)2(CO3), {CHCO3)4(SO4)2F5Cl 
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Locality: Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia (type locality). 

Description: Greenish grains in peralkaline pegmatite. Investigated by A.P. Khomyakov. 

Wavenumbers (cm): 3420, ..., 2615w, 1592, 1547sh, 1534s, 1505s, 1431, 1392s, 1376s, 1360sh, 
1149s, 1123, 1071, 1055, 914, 893, 877w, 866, 817w, 767, 726, 706w, 695sh, 690, 648, 633, 476w. 


C88 Liebigite Ca>(UO>,)(CO3)3: 1 1H,O 
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Locality: Schwarzwalder mine, Golden, Jefferson Co., Colorado, USA. 

Description: Yellow crust. Identified by IR spectrum. 

Wavenumbers (cm ~"): 3545, 3220sh, 1650sh, 1628, 1549s, 1512s, 1043, 1379s, 1069, 894, 846w, 
824w, 743, 650sh, 605, 520, 505, 470. 
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C89 Lanthanite-(Nd) (Nd,La).(CO3)3-8H,O 
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Locality: Niikoba, Hizen-cho, Karatsu, Saga prefecture, Kyushu, Japan. 

Description: Pink platy crystals. The empirical formula is (electron microprobe) 
(Ndo.92L a9 63Pr0.235M0o,15Gdo.07)(CO3)3-8H20. 

Wavenumbers (cm ‘): 3570sh, 3320s, 3120sh, 1640sh, 1484s, 1374s, 1340sh, 1079w, 1015w, 
885w, 849, 748, 679, 650sh, 478w. 


C90 Natrite Na,(CO;3) 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Light grey coarse-grained aggregate, from the association with villiaumite and 
lomonosovite. y-modification. Identified by IR spectrum and powder X-ray diffraction pattern. 
The crystal structure is investigated. Unit-cell parameters are a = 8.905(4), b = 5.237(3), 
c = 6.045(2)A; p = 101,326). 

Wavenumbers (cm *): 1777w, 1437s, 880s, 702, 694. 
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C91 Natrite Na,(CO;3) 
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Locality: Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 
Description: Light grey grained aggregate, from the association with villiaumite and lomonosovite. 


Orthorhombic modification. Identified by IR spectrum. 
Wavenumbers (cm): 1780w, 1540sh, 1442s, 880s, 850, 702, 695. 


C92 Northupite Na;Mg(CO;3).Cl 
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Locality: Searles Lake, San Bernardino Co., California, USA. 

Description: Light grey crystal. Identified by IR spectrum. 

Wavenumbers (cm): 3515w, 3000sh, 2895w, 2660w, 2633w, 2580w, 2555, 2535, 1815, 1494s, 
1463s, 1449s, 990w, 880s, 857, 715, 450sh, 392s. 
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C93 Norsethite BaMg(COs;)> 
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Locality: Kremikovtsi iron mine, near Sofia, Bulgaria. 


Description: Beige platy crystals from the association with siderite and barite. The empirical formula 


is (electron microprobe) Bao.95Sro.02Cao.05sM80.76F€0.22(C03)2. 
Wavenumbers (cm~!): 2873w, 1810w, 1456s, 1115, 880s, 701, 450sh, 355. 


C94 Magnesite Meg(COs) 
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Locality: Widgiemooltha, Western Australia. 

Description: Pale green spherulites from the association with carrboydite. The empirical formula is 
(electron microprobe) Mgo g6Nig.11Feo.93(CO3)>. 

Wavenumbers (cm): 1810w, 1448s, 885s, 855w, 748, 420sh. 


2.2 Carbides and Carbonates 143 


C95 Hydrozincite Zns5(CO3)2(OH)¢ 
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Locality: Zlatý Kopec, near Jáchymov, Krušné Hory Mts. (Ore Mts.), Czech Republic. 
Description: White crust in the association with ludwigite and schoenflisite. Identified by IR 


spectrum. 
Wavenumbers (cm ‘): 3490sh, 3370, 1645, 1509s, 1388s, 1100, 1045, 955, 870w, 832, 739, 704, 
617, 515sh, 469. 


C96 Manganotychite Na ,Mn7*(CO3)4(SO,) 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Pink grains in peralkaline pegmatite. Holotype sample. Associated minerals are 
shortite, pirssonite, sidorenkite and kogarkoite. The empirical formula is NasogMn-"y 55 
Feo agMgo.28(CO3)4.02(SO4)1.04. Cubic, space group Fd3, a = 13.9951(8) A, Z = 8. Isotropic, 
n = 1.544(2). Dineas = 2-70(5) g/cm”. 

Wavenumbers (cm~ '): 3567s, 3480, 3400sh, 1542s, 1459s, 1414s, 1235w, 1187w, 1077w, 1037, 
991, 933w, 872s, 858, 700sh, 655, 535, 506. 
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C97 Mcguinnessite (Mg,Cu**).(CO3)(OH)» 
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Locality: Lobminggraben, Leoben, Styria, Austria. 

Description: Light blue veinlets in serpentine. The empirical formula is (electron microprobe) 
Mg1.07Cuo.90ZNo.03(CO3)(OH)>. 

Wavenumbers (cm): 3350, 3450, 3310, 2915w, 1560s, 1440sh, 1397s, 1101w, 1050, 942, 850s, 
805, 730, 710, 645, 559, 446, 406. 


C98 Nyerereite Na,Ca(CO3). 
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Locality: Oldoinyo Lengai volcano, Tanzania (type locality). 

Description: Colourless metacrysts in carbonatite lava, in the association with gregoryite and late 
thaumasite. Identified by qualitative electron microprobe analysis. 

Wavenumbers (cm): 1790w, 1467s, 1420sh, 1100w, 1070, 871s, 851w, 710, 651w, 604w, 
500sh, 458. 
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C99 Natron Na (CO3) 10H20 
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Locality: Luxemburg. 
Description: White efflorescence on the wall of an old casemate. Identified by IR spectrum. 


Wavenumbers (cm~ *: 3360sh, 3250, 2965s, 2480, 1650sh, 1465sh, 1450s, 1410s, 1375sh, 1145sh, 
1113w, 904, 869s, 700sh, 688, 638w, 620w, 567w, 460w. 


C100 Nesquehonite Mg(HCO;3)(OH)-2H20 
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Locality: Baley Au deposit, Priiskovaya railway station, near Baley town, Zabaykalsky Kray, 
Siberia, Russia. 

Description: White columnar aggregate, in the association with formicaite. Identified by IR 
spectrum. 

Wavenumbers (cm ‘): 3570s, 3460, 3300s. 3150, 2625w, 2515w, 2360w, 2270sh, 2160w, 1670, 
1645, 1521s, 1472s, 1420s, 1099w, 854, 730sh, 701, 610, 425sh, 393. 
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C102 Synchysite-(Ce) Ca(Ce,La)(CO3).F 
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Locality: Kimzey Calcite Pit, Magnet Cove, Arkansas, USA. 
Description: Light yellow grains in rock. Identified by IR spectrum and qualitative electron micro- 


probe analysis. 
Wavenumbers (cm~'): 3525w, 3335w, 2855w, 1455s, 1075, 1040w, 870s, 846sh, 784w, 744w, 
669w, 600w, 490sh, 450, 432. 


C103 Kukharenkoite-(Ce) Ba,Ce(CO3)3F 
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Locality: Tuliylukht bay, Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Yellow prismatic crystals from manganoan ankerite carbonatite. Holotype sample. The 
empirical formula is (Bay .86Sr0.09Ca0.04)(Ceo.s6Lao.24Ndo.15Pr0.04 Yo.01)(CO3)3.00F 1.01. The crystal 
structure solved. Monoclinic, space group P2,/m; a = 13.374(3), b = 5.1011(8), c = 6.653(1) A, 
B = 106.56(1)°. Dmeas = 4.71 g/cm’. 

Wavenumbers (cm ‘): 1785w, 1765w, 1468s, 1422s, 1373s, 1080. 1068, 886s, 873s, 729w, 713, 
703, 686, 678, 648w, 600sh, 575w, 445w. 
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C104 Synchysite-(Ce) Ca(Ce,La)(CO3).F 


0.9 
0.7 

oO 

Q 

= 

£ 

= 0.5 

z 

N 

= 

io") 

an 

= 
0.3 
0.1 


500 1000 1500 2000 3000 3500 4000 


Wavenumber (cm') 


Locality: Narssarssuq pegmatite, Igaliko alkaline complex, South Greenland (type locality). 

Description: Light beige semitransparent coarse crystals from the association with xenotime-(Y), 
aegirine and microcline. Identified by IR spectrum and qualitative electron microprobe analysis. 
Contains H20 (as a result of partial alteration?). 

Wavenumbers (cm *): 3400, 1815w, 1460s, 1425sh, 1080, 1070, 871s, 739, 675w, 605w, 455. 


C105 Nahcolite NaH(CO;3) 
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Locality: Oldoinyo Lengai volcano, Tanzania (type locality). 

Description: Colourless grains in carbonatite lava, in the association with gregoryite and nyerereite. 
Identified by IR spectrum. 

Wavenumbers (cm~ *): 3060w, 2910, 2620sh, 2540, 2450sh, 2280sh, 2050w, 1935, 1855w, 1710, 
1680s, 1625s, 1454, 1402s, 1306s, 1048, 1035, 1002, 836s, 694s, 655. 


C106 Parisite-(Ce) Ca(Ce, La).(CO3)3F, 
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Locality: Emerald deposit at Muso, 100 km north of Bogota, Colombia (type locality). 
Description: Brown crystal. Identified by IR spectrum and semiquantitative electron microprobe analysis. 


Wavenumbers (cm '): 3400, 1820w, 1745w, 1455s, 1418s, 1088, 1079, 871s, 867sh, 745sh, 736, 445w. 


C107 Barytocalcite BaCa(CO3)> 
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Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Pale yellow platy crystals from the association with podlesnoite. Identified by IR 
spectrum. 

Wavenumbers (cm~!): 1795w, 1774w, 1521s, 1474s, 1407s, 1369s, 1085, 1079, 879s, 868s, 837w, 
723, 696, 678w. 


C108 Olekminskite Sr(Sr,Ca,Ba)(CO3)>2 
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Locality: Kedrovyi massif, Murunskiy alkaline complex, Aldan shield, Siberia, Russia. 
Description: White semitransparent crystals from the association with paralstonite, calcite and barite. 
Holotype sample. The empirical formula is Sr;_4;Cao35Bap.22Ceg 91(CO3)2 09. Trigonal, a = 8.66(2), 
c = 6.08(2) A. Uniaxial (—), @ = 1.670(2), € = 1.527(2). Dmeas = 3-70(2) g/cm’. 
Wavenumbers (cm~!): 1765w, 1455s, 1067w, 860, 855, 701, 695sh. 


C109 Para-alumohydrocalcite CaAI,(CO3).(OH)4-6H,O 


0.9 
0.7 
V 
O 
(æ 
3 
= 95 
Z 
æ 
lao) 
ir 
p= 
0.3 
0.1 


500 1000 1500 2000 3000 3500 4000 


Wavenumber (cm`’) 


150 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Vodino, Samara (former Kuybtshev) region, Russia (type locality). 

Description: White microconcretions from the association with gypsum, calcite and halloysite. 
The empirical formula is (electron microprobe) Cag 92M go 9sFeo. 2A]; .91(CO3)2(OH)4:nH20. 

Wavenumbers (cm): 3330s, 1620sh, 1531s, 1486s, 1422s, 1116w, 1101, 1020sh, 970sh, 926, 
856s, 850sh, 732, 723, 702w, 623s, 521s, 485sh. 


C110 Scarbroite Als5(CO3)(OH),3-5H,O 
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Locality: South Bay, Scarbrough, Yorkshire, England, UK (type locality). 

Description: White massive, from the association with allophane. The empirical formula is (electron 
microprobe) Nao.o9Al4.88M280.08F€0.04(C03)1 .94(S04)0.06(0H)4:nH20. 

Wavenumbers (cm~ *): 3600sh, 3400s, 1615, 1475, 1420, 1084s, 1020s, 980sh, 925sh, 752, 645sh, 
614, 570sh, 549s, 504, 460. 


C112 Takovite NigAlo(CO3)(OH)16-4H20 
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Locality: Capo Sounion, Sounion, Attica, Greece. 

Description: Light blue friable. Identified by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm _'): 3395s, 3352s, 3040sh, 2960sh, 1570, 1397, 1353s, 1090sh, 1030, 1003, 902, 
826s, 684, 620, 565s, 434s. 
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C113 Pyroaurite Mg,Fe°*,(CO3)(OH),¢-4H»O 
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Locality: Solov’ yova Gora, Middle Urals, Russia. 
Description: Yellow-brown scaly aggregate. Identified by IR spectrum and qualitative electron 


microprobe analysis. 
Wavenumbers (cm *): 3690, 3550sh, 3430s, 3000sh, 2440sh, 1615, 1362s, 1084sh, 944, 723s, 580s, 
442s, 395s. 


C114 Reevesite NigFe**,(CO3)(OH),.6-4H,O 
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Locality: Lord Brassey mine, Heazlewood, Tasmania, Australia. 

Description: Greenish-yellow friable aggregate. SO,-rich variety. The empirical formula is (electron 
microprobe) Nis.o(Fe1.7Nio.3)(CO3)0.6(S04)0.4(0H)16:nH20. 

Wavenumbers (cm *): 3500sh, 3390s, 1615, 1357s, 1107, 1080sh, 1040w, 930sh, 750sh, 650s, 
619s, 493, 457, 370s. 
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C115 Siderite Fe**(CO;) 
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Locality: Chernomorskiy quarry, Kerch iron-ore basin, Kerch peninsula, Crimea, Ukraine. 
Description: Brown spherulites. The empirical formula is (electron microprobe) (Feg.33Mno 09 


Cao .o4Mg0.04)(CO3). 
Wavenumbers (cm): 1810w, 1415s, 865s, 736. 


C117 Sergeevite Ca.Mg, 1(CO3)13_,(HCO3),(OH),-(10-x)H»O 


1.0 
0.8 
V 
Q 
(æ 
= 
= 
Z 0.6 
9°) 
a 
F 
0.4 


500 1000 1500 3000 3500 4000 


Wavenumber (em^ 


Locality: Tyrnyauz W-Mo deposit, Kabardino-Balkaria, Russia (type locality). 

Description: White fine-grained aggregate. Specimen No. 82947 from the Mineralogical museum of 
the Russian Academy of Sciences, Moscow. Very close to the IR spectrum of holotype sergeevite. 
Questionable mineral species (probably a mixture of huntite with a hydrous Mg sulfate). 

Wavenumbers (cm7’): 3645sh, 3350, 3260sh, 1650sh, 1546s, 1511s, 1480sh, 1460s, 1442s, 1111, 
1090sh, 891, 887, 869, 744w, 617w, 443, 401. 
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C118 Sabinaite NagZrxTi0O4(CO3)4 
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Locality: Poudrette quarry, Mont St. Hilaire, Rouville Co., Québec, Canada. 

Description: White crystals from the association with calcite and weloganite. Identified by IR 
spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm *): 1770w, 1675sh, 1632s, 1567s, 1330s, 1319s, 1084, 1064, 857, 832s, 811w, 
770, 747, 690, 646, 525sh, 438s, 394s. 


C119 Strontianite Sr(CO3) 
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Locality: Yukspor Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Radial aggregate from the association with edingtonite. Identified by IR spectrum and 
qualitative electron microprobe analysis. 

Wavenumbers (cm~!): 1775, 1458s, 1071, 858s, 843w, 707, 700, 383w. 
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C120 Remondite-(Ce) Na3(Ce,La,Ca,Na,Sr)3(CO3)s; 
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Locality: Ebounja, near Kribi, Cameroon (type locality). 

Description: Orange-red crystal. The empirical formula is (electron microprobe) Naz o(Ce1.1Lao.3 
Ndo.1Pro.1Nao.6Cao.sSt0,3)(CO3)s. 

Wavenumbers (cm~'): 1780w, 1545sh, 1525s, 1479s, 1406s, 1070sh, 1065, 876, 864, 857s, 
715, 704. 


C121 Remondite-(La) Na3(La,Ce,Ca,Na,Sr)3(CO3); 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia (type 
locality). 

Description: Aggregate of orange crystals from the association with cancrisilite, villiaumite, natrolite 
and lomonosovite. The empirical formula is Naz 9(Lap gCeo.7Cap 6Nag.5Sto.2Ndo.1Ko.1)(CO3)s. 

Wavenumbers (cm~!): 1511s, 1401s, 1061, 870sh, 855s, 713, 702, 590w. 
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C122 Rhodochrosite Mn(COs;) 
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Locality: N’Chwaning II Mine, Kuruman, Kalahari, South Africa. 
Description: Pink transparent crystals. The empirical formula is Mno 99Feg.9;(CO3). 
Wavenumbers (cm *): 1804, 1416s, 865s, 837w, 726. 


C124 Stichtite Me¢Cr>(CO3)(OH)¢-4H,0 
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Locality: Serpentine Hill, North Dundas, Zeehan district, Tasmania, Australia 

Description: Lilac scaly aggregate in serpentine. The empirical formula is (electron microprobe) 
(Mgs.9Feo.1)(Cr1.3Fe0.4Al0.3)(CO3)X(0H)16:4H20. 

Wavenumbers (cm~ *): 3625s, 3550s, 3150sh, 1650, 1620sh, 1377, 952, 850sh, 730sh, 661s, 621s, 
523, 430sh, 395s. 
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C125 Podlesnoite Ca,Ba(CO3) F, 
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Locality: Kirovskiy underground apatite mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola 
peninsula, Murnansk region, Russia (type locality). 

Description: Colourless prismatic crystals in the association with natrolite, biotite, ilmenite, aegirine, 
lorenzenite, barytocalcite, calcite, fluorite, astrophyllite, burbankite, etc. Holotype sample. The 
empirical formula is Bay 92(Caj.9gFeo.01Nao.o1St0.005)=2.005C1.9906F 2.00. Optically biaxial (—), 
a = 1.500(2), B = 1.612(2), y = 1.614(2), 2Vmeas = 10(5)°. Deas = 3-62(1), Deae = 3.63 g/cm”. 
The strongest reflections of the powder X-ray diffraction pattern [d, A (I, %)] are 5.303 (21), 
3.527 (100), 3.397 (71), 2.609 (20), 2.313 (43), 2.302 (22), 2.211 (20), 1.948 (39), 1.940 (40). 

Wavenumbers (cm ‘): 2900w, 2830w, 2510w, 2455w, 1782sh, 1776, 1500sh, 1464s, 1395sh, 
1067.5, 901.5w, 855s, 842, 710, 705. 
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C127 Aurichalcite (Zn,Cu*);(CO3)>(OH)¢ 
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Locality: Kipushi mine, Congo. 

Description: Blue acicular crystals. The empirical formula is (electron microprobe) (Zn3 4Cu1.6) 
(CO3)2(OH)e. 

Wavenumbers (cm~*): 3360, 3285, 2915w, 2848w, 1567s, 1550sh, 1505s, 1413s, 1366s, 1183, 
1060, 1040sh, 974, 930, 857, 840s, 733, 698w, 505, 464, 445, 415. 


C128 MHydrozincite Zn;5(CO3).(OH).¢ 
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Locality: Stephanie mine, Bleiberg, Austria. 

Description: White crust. Identified by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm *): 3250, 1505s, 1410s, 1390sh, 1045, 947, 872s, 838s, 741, 709, 650w, 507w, 
468, 410w. 
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C129 Tunisite NaCa,Al4(CO3)4(OH)gCl 
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Locality: Condorcet, Nyons, Drôme, Rhône-Alpes, France. 

Description: Colourless crystals. Identified by IR spectrum and qualitative electron microprobe 
analysis. 

Wavenumbers (cm ‘): 3485s, 3390s, 1815w, 1560s, 1512s, 1475s, 1155s, 1132, 981, 844s, 794w, 
741, 671s, 570sh, 532s, 466, 405sh, 370. 


C130 Tunisite NaCa,Al4(CO3)4(OH) Cl 
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Locality: Condorcet, Nyons, Drome, Rhone-Alpes, France. 

Description: Colourless crystals. Identified by IR spectrum. 

Wavenumbers (cm~"): 3490s, 3400s, 1557s, 1513s, 1475s, 1155s, 1131, 980, 844s, 790w, 740, 
580sh, 531s, 466, 411w. 
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C131 Alumohydrocalcite CaAl,(CO3).(OH)4:3H,O 
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Locality: Schneeberg, Saxony, Germany. 

Description: Pink fibrous, in the association with quartz and arsenate minerals. Identified by IR 
spectrum. The empirical formula is (electron microprobe) Cao.s6Mno.07F€0.10Al1 .94Cr0.03(CO3)2 
(OH).:3H>O. 

Wavenumbers (cm~*): 3335s, 3125, 3080sh, 2940sh, 1830w, 1678, 1545sh, 1512s, 1420s, 1400s, 
1110, 1095, 1002s, 965sh, 885, 867, 853, 818w, 794w, 730, 656, 573, 525sh, 502s, 473, 419w. 


C132 Shomiokite-(Y) Na3Y(CO3)3-3H>O 
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Locality: Umbozero mine, Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Pinkish-grey prismatic crystals up to 3 cm in length from the association with albite, 
aegirine, elpidite, natron, natroxalate, trona, sidorenkite, siderite and sphalerite. Identified by IR 
spectrum. The empirical formula is (electron microprobe) Naz 91 Y o.83Gdo.07Ef0.05 Y bo.o3H00.02EU0.02 
Ndo.o1(CO3)3-7H20. 

Wavenumbers (cm~'): 3160, 3055, 2900sh, 2360w, 1720w, 1549s, 1499s, 1398sh, 1378s, 1062, 
880, 860sh, 786, 737, 672, 500w. 
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C133 “Shelkovite’ Mg¢Ca(CO3);(OH)4:24H,O 
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Locality: Burned dump of the shaft number 47, Kopeysk, Chelyabinsk coal basin, South Urals, 
Russia. 

Description: White scaly aggregate from the association with dypingite. Technogenetic substance. 
Investigated by B.V. Chesnokov. Optically biaxial (—), a = 1.454, p = 1.482, y = 1.502. The 
empirical formula is Mg¢ ;Cao o0(CO3)4 9(SO4)9.2(OH)3 8:24.3H20. The strongest reflections of 
the powder X-ray diffraction pattern [d, A (I, %)] are 7.53 (100), 5.77 (80), 3.73 (57), 3.47 (32), 
2.80 (37), 2.491 (30). 

Wavenumbers (cm ‘): 3510s, 3430s, 3275s, 3080s, 2960s. 1659, 1493s, 1408s, 1185sh, 1155w, 
1117w, 1098, 903, 862, 753, 690s, 530sh, 505sh, 450sh, 405. 


C134 Kozoite-(Nd) Nd(CO3)(OH) 
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Locality: Mitsukoshi, Hizen-cho, near Karatsu, Saga prefecture, Japan. 

Description: Pink massive aggregates in basalt, in the association with kimuraite-(Y), lokkaite-(Y), 
kozoite-(La), lanthanite-(Nd) and aragonite. The empirical formula is (electron microprobe) 
Ndo.40Lao.33Pr0.125M0.05Gdo.04EU0.03 Y0.02C€0.01(CO3)(OH). 

Wavenumbers (cm~ *): 3540sh, 3440, 1780w, 1512s, 1500s, 1433s, 1079w, 860, 825sh, 726, 717w, 700. 
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C135 Kimuraite-(Y) CaY>(CO3)4-6H,O 
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Locality: Mitsukoshi, Hizen-cho, near Karatsu, Saga prefecture, Japan. 

Description: Pink aggregates in basalt, in the association with lokkaite-(Y), kozoite-(La), kozoite- 
(Nd), kozoite-(La), lanthanite-(Nd) and aragonite. The empirical formula is (electron microprobe) 
Ca1.05 Y 1.47Ndo.26Gdo.10D Y0.07Et0.04 Y0.02Ce0.01(CO3)(OH). 

Wavenumbers (cm~ *: 3500sh, 3405s, 3350sh, 3240sh, 1630, 1525s, 1507s, 1440sh, 1404s, 1085w, 
1062w, 865sh, 856, 842, 747, 686, 620sh, 533, 450sh. 


C136 Lanthanite-(Nd) (Nd,La).(CO3)3-8H»,O 
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Locality: Mitsukoshi, Hizen-cho, near Karatsu, Saga prefecture, Japan. 

Description: Pink platy crystals in basalt, in the association with kimuraite-(Y), lokkaite-(Y), 
kozoite-(La), kozoite-(Nd) and aragonite. Identified by IR spectrum and semiquantitative electron 
microprobe analysis. 

Wavenumbers (cm~ *): 3450s, 3350sh, 3150sh, 1765w, 1640sh, 1488s, 1375s, 1340s, 1077w, 885, 
850, 748, 678, 655sh, 480sh, 410w. 
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C137 Shortite Na ,Ca2(CO3)3 
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Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Imperfect green crystals from the association with microcline, natrolite, pirssonite, 
villiaumite and thermonatrite. Identified by IR spectrum. 

Wavenumbers (cm~'): 3065w, 2995w, 2945w, 2610w, 2540w, 2505w, 2450w, 1805w, 1760w, 
1525sh, 1480s, 1460sh, 1407s, 1090, 1070, 871, 865s, 850, 841 w, 730, 718, 709, 693, 652w. 
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C139 Cerussite Pb(CO3) 


0.8 


0.6 


Transmittance 


0.4 
500 1000 1500 2000 


Wavenumber (cm) 


Locality: Belmont mine, Tonopah, Osborn district, Big Horn Mts., Arizona, USA. 
Description: White veinlet. Identified by IR spectrum. 
Wavenumbers (cm~!): 1730w, 1433s, 1497s, 1051, 839, 678s, 470. 


C140 Znucalite CaZn,,;(UO2)(CO3)3(OH)2-4H,O 
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Locality: Barenhecke, Saxony, Germany. 

Description: Pale yellow spherulites. The empirical formula is (electron microprobe) 
Cag 54Zn} 1.76(UO2)o.70(CO3)3(OH)2-4H20. 

Wavenumbers (cm *): 3500sh, 3340s, 1580sh, 1506s, 1394s, 1083, 1048, 960, 890, 834, 741, 706, 
635, 620, 510, 470. 
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C141 Hellyerite Ni(CO3)-6H5O 
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Locality: Lord Brassey nickel mine, Heazlewood district, Tasmania, Australia (type locality). 
Description: Blue massive, from the association with zaratite. Identified by IR spectrum. 


Wavenumbers (cm~ *): 3570sh, 3430sh, 3360s, 2950sh, 1650, 1620, 1500s, 1386s, 1083w, 1040w, 
903, 842, 732s, 700sh, 660sh, 458w. 


C142 Chlorartinite Mg5(CO3)Cl(OH)-3H>0 
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Locality: The third cone of the Northern Breakthrough of the Main Tolbachik fracture eruption 
(1975-1976), Kamchatka, Russia (type locality). 

Description: White crust. Associated minerals are halite, gypsum, aragonite and nesquehonite. The 
empirical formula is (electron microprobe) Mg, 9Cag ;(CO3)Cl1, 2(OH)o.3:nH2O. Probably contains 
admixture of aragonite (the bands at 1482 and 856 cm7!). 

Wavenumbers (cm *): 3480sh, 3430s, 3220sh, 1630sh, 1600sh, 1520s, 1482s, 1450s, 1080w, 895sh, 
876, 856, 874, 798, 783, 712, 603, 487, 404. 


2.2 Carbides and Carbonates 165 


C143 Huntite CaMg3(COs3),4 
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Locality: Promezhutok cave, Kugitang-Tau ridge, Turkmenistan. 

Description: White powdery. Identified by IR spectrum and powder X-ray diffraction pattern. 

Wavenumbers (cm~!): 1825w, 1545sh, 1530s, 1512s, 1475sh, 1466s, 1445s, 1114w, 892s, 879, 
869s, 847w, 742, 443. 


C144 Sahamalite-(Ce) MgCe,(CO3), 


0.9 
0.7 
V 
a) 
S 
S 
= 05 
= 
N 
S 
z 
= 
0.3 
0.1 


500 1000 1500 2000 


Wavenumber (cm”) 


Locality: Sulfide Queen deposit, Mountain Pass mine, San Bernardino Co., California, USA (type 
locality). 

Description: Mustard-yellow grains from coarse-grained calcite carbonatite, from the association 
with synchysite-(Ce), calcite, barite and witherite. Investigated by I.V. Pekov. Identified by 
electron microprobe analysis and powder X-ray diffraction pattern. 

Wavenumbers (cm~!): 1820w, 1457s, 872s, 853, 845, 746w, 738, 730w, 692w, 465. 
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C145 Lokkaite-(Y) CaY,4(CO3)7-9H,2O 
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Locality: Karatsu area, Higashi-Matsuura peninsula, Saga prefecture, Kyushu, Japan. 
Description: Pinkish scaly aggregate. Identified by IR spectrum. 


Wavenumbers (cm™~'): 3370, 3250sh, 1776w, 1670sh, 1630sh, 1535sh, 1515s, 1435sh, 1400s, 
1088w, 1060w, 865sh, 854, 841, 760sh, 747, 687. 


C146 Smithsonite Zn(CO;) 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia. 
Description: Colourless crystals. The empirical formula is (electron microprobe) 


ZNo.96Mg0.02F€0.01Cao.01- 
Wavenumbers (cm): 1810w, 1550sh, 1422s, 1080sh, 871s, 744. 
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C147 Spherocobaltite Co(CO;3) 
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Locality: Siegen, Siegerland, North Rhine-Westphalia, Germany. 
Description: Sample number 48944 from the Fersman Mineralogical Museum, Russian Academy 


of Sciences, Moscow. Confirmed by the IR spectrum. 
Wavenumbers (cm): 1422s, 871s, 740. 


C148 Synchysite-(Ce) Ca(Ce,La)(CO3).F 
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Locality: Narssarssuq pegmatite, Igaliko alkaline complex, South Greenland (type locality). 


Description: Brownish crystals. 
Wavenumbers (cm *): 1490sh, 1455s, 1420sh, 1080, 1070sh, 871s, 845sh, 746w, 740w, 735. 
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C149 Barytocalcite BaCa(CO3)>5 
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Locality: Kirovskiy apatite mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murnansk region, Russia. 

Description: White fine-grained aggregate from the association with podlesnoite, natrolite, biotite, 
ilmenite, aegirine, lorenzenite, calcite, fluorite, astrophyllite and burbankite. Investigated by I.V. 
Pekov. Identified by electron microprobe analysis. Confirmed by IR spectrum. 

Wavenumbers (cm '): 1795w, 1774w, 1600sh, 1520s, 1473s, 1408s, 1368s, 1200sh, 1085, 1079, 
879s, 867s, 850sh, 830sh, 723, 695, 678w. 
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C150 Shortite Na ,Ca,(CO3)3 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Colourless grains from the association with potassic feldspar, nepheline, biotite, 
aegirine, villiaumite, chlorbartonite and thermonatrite. Identified by IR spectrum. 

Wavenumbers (cm *): 1803w, 1550sh, 1527s, 1480s, 1467s, 1408s, 1089. 1070, 872s, 866s, 851s, 
845sh, 825w, 731, 719, 710, 694, 595w. 
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C151 Thorbastnasite Th(Ca,REE)(CO3)F>-3H,O 
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Locality: Pichekhol’ massif, Sangilenskoye upland, Tuva Republic, Russia (type locality). 
Description: Brown massive from albitite. Identified by IR spectrum and qualitative electron 


microprobe analysis. 
Wavenumbers (cm~'): 3490sh, 3340s, 1650sh, 1560sh, 1505s, 1410s, 1083, 865, 760w, 741w. 


C152 Tuliokite BaNacTh(CO3).-6H,O 
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Locality: Kirovskiy apatite mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murnansk region, Russia (type locality). 

Description: Dark brown grained aggregate from the association with sidorenkite, vinogradovite, 
villiaumite and microcline. Holotype sample. The empirical formula is Bap. o9Cag.c92Nas_.oo9 
Tho.9sF€0.0s(CO3)6.01:8.06H20. Trigonal, sp. gr. R-3, a = 14.175(7), c = 8.605(4) A. Uniaxial 
(+), œ = 1.574(2), e = 1.587(2). The strongest reflections of the powder X-ray diffraction 
pattern [d, A (I, %)] are 2.354 (100), 2.674 (90), 7.03 (85), 3.15 (80), 1.959 (65), 4.07 (60), 
2.039 (60). Contains admixture of an organic substance (the bands at 2,950, 2,920, 2,865 
and 1,560 cm7’). 

Wavenumbers (cm7 *): 3490, 3350, 3200, 2950sh, 2920, 2865, 1660sh, 1560, 1493s, 1408s, 1065, 
872, 712, 690. 


C153 Rosasite (Cu*,Zn).(CO3)(OH)> 
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Locality: Ojuela mine, Mapimi, Durango, Mexico. 

Description: Radial bluish-green aggregates. The empirical formula is (electron microprobe) 
Cuy.24ZNg.76(CO3)(OH)>. 

Wavenumbers (cm _'): 3490, 3425w, 3235, 1528s, 1416s, 1382s, 1099, 1049s, 851s, 827s, 737, 705, 
667, 553, 535sh. 
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C154 _ Stichtite Mg6Cr2(CO3)(OH)16-4H20 
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Locality: Dundas, Zeehan district, Tasmania, Australia 

Description: Lilac scaly aggregate in serpentine, in the association with chromite. The empirical 
formula is (electron microprobe) (Mgs 7Fe€o.3)(Cr1 2Feo.7Alo.1)(CO3)(OH) 16:4H20. 

Wavenumbers (cm): 3650sh, 3525s, 1645, 1610sh, 1380, 1082sh, 952, 850sh, 663s, 616s, 
522, 400s. 


C155 Donnayite-(Y) Sr3NaCaY(CO3)6-3H2,O 
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Locality: Poudrette (Demix) quarry, Mont Saint-Hilaire, Rouville RCM (Rouville Co.), Montérégie, 
Québec, Canada (type locality). 

Description: Greenish-grey spherulites from the association with analcime, albite and bitumen. The 
empirical formula is (electron microprobe) Srz gBag 2Nap 9Cay.2Yo.gREEo.1(CO3)6:nH20. 

Wavenumbers (cm~'): 3290, 1682, 1545sh, 1520s, 1492s, 1472s, 1364s, 1064, 870sh, 857, 725, 699, 
650sh, 470w. 
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C156 Strontianite Sr(CO;) 
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Locality: Kapitalnaya mine, Vishnevye Mts., South Urals, Russia. 

Description: Light green cluster of acicular crystals from the association with microcline, aegirine, 
biotite and calcite. The empirical formula is (electron microprobe) Sro.9¢6Cap.93Bao9.91(CO3). 

Wavenumbers (cm~ *): 2870w, 2500sh, 2480w, 1778, 1458s, 1072, 859s, 843, 707, 700. 
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C157 Pokrovskite Mg .(CO3)(OH)2:0.5H20 
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Locality: Borehole number 93, Zlatogorsk ultramafic intrusive, near Zlatogorsk, north Kazakhstan 
(type locality). 

Description: White radial aggregates from the association with Dolomite, magnesite and sjOgrenite. 
Holotype sample. The empirical formula is Mg, 93Feg. 94Mno o2(CO3)(OH)2:0.42H0. 

Monoclinic, space group P2,/a (?); a = 9.43(1), b = 12.271), c = 3.395(3) A, P = 96.60(9)°. 
Biaxial (—), a = 1.537, B= 1.619, y = 1.619. Dmeas = 2.51-2.52 g/cm”. The strongest 
reflections of the powder X-ray diffraction pattern [d, A (I, %)] are 2.60 (100), 2.17 (90), 6.10 
(70), 4.70 (70), 3.73 (70), 1.661 (70), 1.385 (50). 

Wavenumbers (cm '): 3610, 3490, 3465sh, 1795w, (1660sh), 1576s, 1440sh, 1404s, 1086w, 939, 
852s, 775, 740, 705, 643, 540w, 450, 405. 


C158 Phosgenite Pb(CO3)Cl, 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia. 


Description: Yellow transparent crystals. Identified by IR spectrum. 
Wavenumbers (cm~!): 3625w, 1820w, 1505s, 1344s, 836s, 758s, 647, 600sh. 
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C159 Huanghoite-(Ce) BaCe(CO3).F 
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Locality: Bayan Obo, Inner Mongolia, China (type locality). 

Description: Honey-yellow grains from the association with aegirine, fluorite, monazite and 
bastnasite-(Ce). Investigated by V.I. Stepanov. 

Wavenumbers (cm *): 1800w, 1475s, 1418s, 1185w, 1093w, 882, 859, 718, 692w. 


C160 Lokkaite-(Y) CaY4(CO3)7-9H,O 
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Locality: Pyörönmaa quarry, Kangasala, Finland (type locality). 

Description: Colourless platy crystals from the association with fergusonite-(Y). The empirical 
formula is (electron microprobe) Cao 95(Y3.66DYo0.21Gdo.16)(CO3)7-9H20. 

Wavenumbers (cm~ *): 3350s, 1770sh, 1625sh, 1524s, 1427s, 1085w, 1063w, 865, 851, 838, 797w, 
764, 750, 698. 
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C161 Motukoreaite NasMg3gAlo4(CO3)13(SO4)3(OH) 10g°-56H2O0 
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Locality: Brown’s island (Motukorea), Waitemata Harbor, Auckland, New Zealand (type locality). 

Description: Massive aggregate from the association with calcite, gypsum, barite, hisingerite and 
zeolites. The empirical formula is Nao 3(Mg33 g8Fe3 4Mno 7Alog 1)(CO3)6.5Cly.5(SO4)2 3(OH,H20) 1 64- 

Wavenumbers (cm~'): 3440s, 1650, 1605w, 1560w, 1400sh, 1362, 1204w, 1160w, 1108, 970, 
860sh, 783s, 676s, 620, 550, 448s, 386. 


C162 Quintinite-37 Mg ,Al,(CO3)(OH))2°-3H20 
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Locality: Kuh-i Lal ruby spinel deposit, SW Pamir Mts., Tajikistan. 

Description: Pink scaly aggregate. SO,-bearing variety. 

Wavenumbers (cm ‘): 3560sh, 3475s, 3060, 1630sh, 1595, 1372s, 1112w, 1025sh, 850sh, 760s, 
673s, 550, 457s, 387s. 
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C163 Alstonite BaCa(CO;3)> 
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Locality: Fallowfield Mine, Acomb, Hexham, Tyne Valley, Northumberland, England, UK. 
Description: Grey-grained aggregate, from the association with barite, aragonite and witherite. 
The empirical formula is (electron microprobe) Bag g5Sro.13Cay.o2(CO3)>. 


Wavenumbers (cm 7‘): 3290w, 2905w, 2850w, 2485w, 1755w, 1502s, 1458s, 1439s, 1410s, 1390sh, 
1080w, 1059w, 894w, 862s, 854, 715sh, 709, 702, 691. 


C164 Benstonite (Ba,Sr)¢CagMg(CO3);3 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Varmland, Sweden. 

Description: White grained aggregate from the association with britvinite. Pb-bearing variety. 
The empirical formula is Bas 4gPbp sgCas5 7gSro.93Mg1.12(CO3) 13. 

Wavenumbers (cm ‘): 2900w, 1782w, 1502s, 1450s, 1412s, 1080sh, 1068w, 871s, 845w, 744w, 
720, 712, 701w, 691, 684. 


178 2 IR Spectra of Minerals and Reference Samples Data 


C165 Smithsonite Zn(CO3) 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia. 
Description: Light greenish-blue. Cu-bearing variety. 


Wavenumbers (cm~ *): 3350w, 2928w, 2832w, 2480w, 1814w, 1425s, 869s, 839, 743. 


C166 Horváthite-(Y¥) NaY(CO;)F, 


0.9 
L 0.7 
= 
S 
E 
N 
5 
= 0.5 


500 1000 1500 2000 


Wavenumber (cm’) 


Locality: Poudrette (Demix) quarry, Mont Saint-Hilaire, Rouville RCM (Rouville Co.), Montérégie, 
Québec, Canada (type locality). 

Description: White prismatic crystals from the association with microcline, aegirine, dawsonite, 
natrolite and albite. Identified by IR spectrum. 

Wavenumbers (cm~!): 1795w, 1553s, 1440s, 1105, 836, 770, 693. 
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C167 Horvathite-(Y) NaY(CO;3)F> 
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Locality: Poudrette (Demix) quarry, Mont Saint-Hilaire, Rouville RCM (Rouville Co.), Montérégie, 
Québec, Canada (type locality). 

Description: White prismatic crystals. Specimen No. 89060 from the Fersman Mineralogical 
Museum, Russian Academy of Sciences, Moscow. Identified by IR spectrum. 

Wavenumbers (cm~!): 1870w, 1790w, 1550s, 1441s, 1103, 837, 771, 694. 


C168 Magnesite Meg(CO;) 
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Locality: Inder boron deposit, Kazakhstan. 

Description: Colourless tabular crystals from the association with sulfoborite. Identified by IR 
spectrum. Close to Mg(CO3) endmember. 

Wavenumbers (cm ‘): 3665w, 3415w, 3035w, 2900w, 2650w, 2590w, 2525, 1834, 1445s, 1075sh, 
985w, 887s, 855, 748, 425sh. 
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C170 Ewaldite Ba(Ca,Y,Na,K)(CO3)s-nH,O 
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Locality: Kirovskiy apatite mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 


Murnansk region, Russia. 
Description: Beige crystals from the association with natrolite, calcite and vinogradovite. Identified 


by IR spectrum and semiquantitative electron microprobe analysis. 
Wavenumbers (cm~ *): 3390, 3250, 2950sh, 1690sh, 1620sh, 1494s, 1485sh, 1397s, 1367s, 1072, 
1063, 859, 722, 696, 660, 440. 


C171 Dolomite CaMg(CO3)> 
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Locality: Bayan Obo, Inner Mongolia, China. 

Description: Brown grains from the association with fluorite and fluorapatite. The empirical formula 
is (electron microprobe) Cag 99(Ce1.12Ndo.53L-ag.36)(CO3)3F1.78(OH)o. 22. 

Wavenumbers (cm): 1810w, 1458s, 1420sh, 1075, 870s, 865sh, 842, 743sh, 732. 
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C173 Parisite-(Ce) CaCe>(CO3)3F> 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden. 
Description: Cream-coloured grained aggregate. The empirical formula is (electron microprobe) 


Cag. o6Mgo.74Mno.20F eo. 190(CO3)2. 
Wavenumbers (cm): 1820w, 1480sh, 1436s, 882s, 853w, 729.5. 


C174 MHydrozincite Zn;5(CO3).(OH)6¢ 
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Locality: Taylor’s Cave, Las Piedras, Comayagua, Honduras. 


Description: White massive. Identified by IR spectrum. 
Wavenumbers (cm "): 3275, 3230, 1499s, 1390s, 1064, 1046, 950, 892, 834s, 706, 515, 468. 
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C176 Glaukosphaerite (Cu,Ni).(CO3)(OH)> 
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Locality: #132 North mine, 4 km SW of Widgiemooltha, W. Australia. 

Description: Green spherulites from the association with gillardite. The empirical formula is 
(electron microprobe) Cuo.96Nio.86M820.09ZN0.06F€0.03(CO3)(OH)2. 

Wavenumbers (cm~ *): 3478, 3415w, 3305, 1543s, 1427s, 1386s, 1093, 1042s, 867s, 828s, 747, 718, 
686, 564w, 540w, 440. 

C177 Zhonghuacerite-(Ce) Ba ,Ce(CO3)3F 
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Locality: Bayan Obo, Inner Mongolia, China (type locality). 

Description: Brown-grained aggregate from the association with fluorite, parisite-(Ce) and barite. 
The empirical formula is (electron microprobe) Baz ;(Cep 6Lap.2Ndo.1)(CO3)2 oF) 1. 

Wavenumbers (cm ‘): 3460w, 2600w, 1800w, 1477s, 1424s, 1085, 881, 867, 860, 792w, 718, 
692w, 490w. 
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C178 Mcguinnessite (Mg,Cu*).(CO3)(OH)> 
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Locality: Railway station Mauk, Chelyaninsk region, South Urals, Russia. 

Description: Bluish-green veinlet in serpentinite. The empirical formula is (electron microprobe) 
M821 .05CUo.84Zn0.08F€0.03(CO3)(OH)2. 

Wavenumbers (cm~*): 3345s, 3310s, 1555s, 1440s, 1395s, 1098, 1047, 848s, 833, 810sh, 738, 
703w, 648, 558, 533w, 446s, 415sh. 


C179 Rhodochrosite Mn(CO;) 
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Locality: Railway station Mauk, Chelyaninsk region, South Urals, Russia. 

Description: White conchoidal aggregate from the association with calcite and barite. The empirical 
formula is (electron microprobe) Mno 7gFeo.13Cao.c¢6Mg0.903(CO3). 

Wavenumbers (cm): 1800w, 1429s, 868.5s, 842w, 728. 
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C181 Calcite Ca(CO;) 
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Locality: Sasa mine, Probistip, Macedonia. 


Description: White fine-grained aggregate. Mn-rich variety. The empirical formula is (electron 


microprobe) Cao 7Mng3(COs3). 
Wavenumbers (cm ‘): 3435w, 3350w, 2870w, 2500w, 1795, 1420s, 874s, 848w, 720. 


C182 Aragonite Ca(COs) 
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Locality: Bazhenovskoe (Bazhenovskoye) chrysotile asbestos deposit, Asbest, Middle Urals, Russia. 

Description: White acicular crystals. Identified by IR spectrum. Confirmed by electron microprobe 
analysis. The contents of Mg, Mn, Fe and Sr are below their detection limits. 

Wavenumbers (cm~!): 1785w, 1533s, 1470s, 1083w, 854.5s, 844, 713, 700. 
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C184 Zincrosasite (Zn,Cu**),(CO3)(OH)> 
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Locality: Remsnik mine, Radlje ob Dravi, Slovenia. 

Description: Light green fibrous. The empirical formula is (electron microprobe) 
ZNo,98Cug.96F €0,06(CO3)(OH)2. 

Wavenumbers (cm~ *): 3495s, 3255s, 1640sh, 1530s, 1420sh, 1385s, 1250w, 1098, 1048s, 1020sh, 
849s, 828s, 738, 705, 665, 553, 428, 410sh. 


C185 Brianyoungite Zn3(CO3,S0,4)(OH)4 
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Locality: Lill mine, Pribram, Central Bohemia region, Czech Republic. 

Description: White crust. S-deficient variety. Identified by IR spectrum and qualitative electron 
microprobe analysis. 

Wavenumbers (cm ‘): 3375s, 3310s, 2950sh, 2090w, 1550s, 1505s, 1398s, 1102, 1047, 945, 890w, 
835s, 739, 709, 640w, 512w, 470, 400. 
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C186 Teschemacherite (NH,)(HCO3) 
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Locality: Chincha islands, Peru. 
Description: White powdery from Guano. Identified by IR spectrum. 


Wavenumbers (cm~'): 3135s, 2590, 2420sh, 2070sh, 1920, 1662, 1623s, 1490sh, 1445, 1402s, 
1365s, 1042w, 996, 950w, 837s, 707s, 650. 


C187 Malachite Cu,(CO3)(OH)> 
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Locality: Northern Jezkazgan mine, Jezkazgan, Kazakhstan. 

Description: Pseudomorph after azurite concretion. Identified by IR spectrum and electron micro- 
probe analysis. Very close to the Cuy(CO3)(OH)2 endmember. 

Wavenumbers (cm~ *): 3400s, 3310s, 1700w, 1530sh, 1508s, 1425s, 1394s, 1097, 1048s, 880, 821s, 
783, 750, 712, 585, 574, 526, 501, 472, 429. 
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C188 Burbankite (Na,Ca)3(Sr,Ba,Ca,REE)3(CO3)s; 
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Locality: Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Greenish-yellow grains. The empirical formula is (electron microprobe) 
Na2.9Cao.1Sr2.0Ba0.1C€0.5Lao.3Ndo.1(CO3)5. 

Wavenumbers (cm~ *): 1773, 1530sh, 1506s, 1452s, 1395sh, 1068, 862s, 730w, 700, 452w. 

C189 Lecoqite-(Y) Na3Y(CO3)3:-6H,O 
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Locality: Poudrette (Demix) quarry, Mont Saint-Hilaire, Rouville RCM (Rouville Co.), Montérégie, 
Québec, Canada (type locality). 

Description: White radiating spray-like aggregates in the association with microcline, albite, natro- 
lite, gonnardite, aegirine, siderite, elpidite, gaidonnayite, zircon, franconite, dawsonite, rhodochro- 
site, cryolite, etc. Holotype sample. Hexagonal, sp. gr. P63, a = 11.316(4), c = 5.931(2) A. The 
empirical formula is (electron microprobe, H2O and CO, by selective sorption of gaseous com- 
bustion products) Naz.94Ho.32(Y0.7sDYo.0sEro.080 Y bo.04H00.03Gdo.02Ndo.015SM0,.01)C2,.9109-6H20. 
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Optically uniaxial (—), œ = 1.521(3), e = 1.497(3). Deae = 2.358 g/cm”. The strongest lines of 
the powder X-ray pattern [d, A (I, %)] are 9.82 (57), 5.081 (100), 3.779 (39), 2.627 (39), 2.471 (37). 

Wavenumbers (cm~ ®: 3585, 3350, 3125s, 2950sh, 2810, 2330w, 1638w, 1495s, 1389s, 1067, 900, 
849, 764, 714, 685, 595. 


C191 Burbankite (Na,Ca)3(Sr,Ba,Ca,REE)3(CO3)s; 
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Locality: Azgir salt dome, near Caspian Sea, Kazakhstan. 

Description: White fibrous aggregate. REE-free variety. The empirical formula is (electron micro- 
probe) Naz oCa1.5Sr2.5(C0O3)s5. 

Wavenumbers (cm *): 1520sh, 1503s, 1466s, 1415s, 1077, 875w, 862.5s, 730w, 699.5w, 690sh. 


C192 Pirssonite Na,Ca(CO3)s:2H,O 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Massive, cream-coloured. Identified by IR spectrum. 

Wavenumbers (cm *): 3360sh, 3195, 3065, 2510w, 2450w, 2380w, 2290w, 1720sh, 1485s, 1412s, 
1069, 901w, 870, 835, 707, 657, 460w. 
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C193 Kochsandorite CaAl,(CO3),(OH),4:H,O 
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Locality: Mány coal deposit, Tatabánya, Hungary (type locality). 
Description: White fibrous aggregate. Identified by IR spectrum. 


Wavenumbers (cm~ *): 3540, 3485, 3447s, 3127, 3010, 2075w, 1650, 1577s, 1518s, 1448s, 1365s, 
1111, 1085, 973, 915, 900sh, 855, 844, 780w, 755w, 720sh, 694, 585s, 559s, 484, 460. 


C194 Strontiodresserite SrAl(CO3)(OH)4:-H20 
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Locality: Condorcet, Nyons, Drôme, Rhône-Alpes, France. 

Description: White radiated fibrous aggregate. Identified by IR spectrum and qualitative electron 
microprobe analysis. 

Wavenumbers (cm ‘): 3570, 3480sh, 3455, 3148, 3070, 2550w, 2155w, 2090w, 1649, 1566s, 
1511s, 1460sh, 1453s, 1370s, 1180sh, 1109, 1089, 1069, 963, 890, 850, 842, 760, 684, 577s, 
550s, 530sh, 481, 455. 
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C195 Para-alumohydrocalcite CaAI,(CO3).(OH),4-6H »O 
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Locality: Saru Dornei, Suceava Co., Romania. 

Description: White radiated fibrous aggregate from the association with calcite, realgar and allophane. 
The empirical formula is (electron microprobe) Cap 95Mgo.95Feo.92Al) 98(CO3)2(OH)4:-nH20. 

Wavenumbers (cm~ *): 3320s, 2100sh, 1645, 1530s, 1487s, 1421s, 1118w, 1103, 1027w, 970sh, 924, 
857, 850sh, 730, 623, 521s, 481. 


C196 Biutschliite K,Ca(CO3). 
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Locality: Grand Canyon, Arizona, USA. 

Description: Grey crusts. Identified by IR spectrum. Contains impurities (weak bands at 1,112, 1,052, 
808, 753, 663 and 565 cm '). 

Wavenumbers (cm _‘): 3190w, 2920, 2850w, 2480, 2310, 1882, 1434s, 1112w, 1088, 1052w, 866s, 
844, 808w, 753w, 707w, 692w, 663w, 617w, 565w, 390w. 
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C197 Schrockingerite NaCa3(UO2)(CO3)3(SO,4)F:10H.,O 
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Locality: Belorechenskoe deposit, Adygei Republic, Northern Caucasus, Russia. 

Description: Greenish yellow. Identified by IR spectrum. The empirical formula is (electron micro- 
probe) Nag.52Ca3.1gFeo. 19(UO2)) 08(CO3)3(SO4)1 00F0.30-H20. 

Wavenumbers (cm _‘): 3585sh, 3450s, 3250, 2640w, 2400w, 2100w, 1820sh, 1710sh, 1643, 1580s, 
1554s, 1374s, 1186, 1098s, 1082, 907, 844, 817, 800sh, 741, 706, 680, 611, 541, 438. 


C198 MHydrozincite Zns5(CO3)2(OH)<¢ 
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Locality: Hilarion mine, Agios Konstantinos, Lavrion mining District, Attiki (Attika, Attica) Prefec- 
ture, Greece. 

Description: White radial aggregates. Identified by IR spectrum. The empirical formula is (electron 
microprobe) Zn4.26Cug.34Mg0.23Feo.17(CO3)2(OH)e. 

Wavenumbers (cm *): 3330s, 1547, 1507s, 1409s, 1365s, 1043, 005sh, 964s, 869, 837s, 736, 705, 
510sh, 460. 
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C199 Aurichalcite (Zn,Cu**)s(CO3)2(OH)<¢ 
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Locality: Hilarion mine, Agios Konstantinos, Lavrion mining District, Attiki (Attika, Attica) 
Prefecture, Greece. 

Description: Blue aggregates of soft elongated platelets. Identified by IR spectrum. The empirical 
formula is (electron microprobe) Zn3 »5Cuy 61 Feo. ;2Nip.92(CO3)2(OH)6¢. 

Wavenumbers (cm~'): 3325s, 3250sh, 2915w, 2600w, 1562s, 1510s, 1417s, 1368s, 1203, 1068, 
1026, 982, 860sh, 843s, 834s, 815sh, 738, 705w, 535sh, 504, 463, 445sh, 398. 


C200 Aurichalcite (Zn,Cu**);(CO3)(OH)<¢ 
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Locality: Esperanza mine, Agios Konstantinos (Kamariza), Lavrion, mining district, Attiki (Attika, 
Attica) Prefecture, Greece. 

Description: Greenish-blue aggregates of platy crystals. Identified by IR spectrum. The empirical 
formula is (electron microprobe) Zn3 69Cuy 32Feg 9g2(CO3)2(OH Jeg. 

Wavenumbers (cm~!): 3320s, 2865w, 2800w, 2660w, 2090w, 1927w, 1750w, 1640sh, 1569s, 
1507s, 1414s, 1365s, 1187, 1160sh, 1059, 974, 860sh, 840s, 733, 710w, 503, 460, 435. 
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C201 Aurichalcite (Zn,Cu2*);(CO3)>(OH)¢ 
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Locality: Hilarion mine, Agios Konstantinos (Kamariza), Lavrion, mining district, Attiki (Attika, 
Attica) Prefecture, Greece. 

Description: Greenish-blue aggregates of platy crystals. Identified by IR spectrum. The empirical 
formula is (electron microprobe) Zn3 ogCuy 64Feo. 1gMgo.19(CO3)2(OH Je. 

Wavenumbers (cm~‘): 3320s, 2870w, 2805w, 1800w, 1560s, 1512s, 1417s, 1374s, 1202, 1095, 
1050, 970, 870s, 837s, 743, 710, 500sh, 472, 410. 


C202 Rosasite (Cu**,Zn).(CO3)(OH)> 
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Locality: Hilarion mine, Agios Konstantinos (Kamariza), Lavrion, mining district, Attiki (Attika, 
Attica) Prefecture, Greece. 

Description: Bluish-green crystals from the association with smithsonite. Identified by IR spectrum. 
The empirical formula is (electron microprobe) Cu, 19ZNo.779Mgo.0gFeo.93(CO3)(OH)>. 

Wavenumbers (cm ‘): 3492, 3398, 3245, 1525s, 1412s, 1388s, 1098, 1047s, 852s, 827s, 739, 705, 
667, 557, 526, 503w, 405. 
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C203 Rosasite (Cu*, Zn)>(CO3)(OH)> 
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Locality: Esperanza mine, Agios Konstantinos (Kamariza), Lavrion, mining district, Attiki (Attika, 
Attica) Prefecture, Greece. 

Description: Light blue spherulites. Identified by IR spectrum. 

Wavenumbers (cm~ *): 3490, 3420, 3235, 1522s, 1417s, 1387s, 1099, 1049s, 930w, 852s, 830s, 738, 
705, 671, 553, 447. 


C204 Cerussite Pb(CO3) 
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Locality: Esperanza mine, Agios Konstantinos (Kamariza), Lavrion, mining district, Attikí (Attika, 
Attica) Prefecture, Greece. 

Description: Grey with adamantine lustre, from the association with rosasite and galena. Identified 
by IR spectrum. Contains admixture of anglesite (weak bands at 623 and 593 cm7'). 

Wavenumbers (cm *): 3350w, 2390w, 1730, 1432, 1394s, 1170sh, 1051, 840, 679s, 623w, 593w. 
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C205 Aragonite Ca(COs) 
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Locality: Ancient marine slag dump at Pacha Limani (Passa Limani), Lavrion, mining district, Attikí 
(Attika, Attica) Prefecture, Greece. 

Description: Cluster of colourless prismatic crystals from the association with laurionite. Pb-bearing 
variety. Single-crystal unit-cell parameters are a = 5.06, b = 8.04, c = 5.80 A. 

Wavenumbers (cm~ *): 3340w, 2885w, 2490w, 1790, 1470, 1183, 858s, 835sh, 713, 699, 440w. 


C207 Dolomite CaMg(CO3)> 
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Locality: Bou Azzer, Morocco. 

Description: Rose-coloured crystals on calcite. Identified by IR spectrum. Co-bearing variety. 
The empirical formula is (electron microprobe) Ca, 02(M8g0.79C00.10F€0.07Mn0.05)(CO3)2. 

Wavenumbers (cm~'): 3390, 3330w, 3035w, 2860w, 2600w, 2510w, 2450w, 1715w, 1431s, 
880s, 728. 
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C208 Dolomite CaMg(CO3)> 
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Locality: Archived Km-3 Mine, Lavrion Mines, Lavrion, mining district, Attikí (Attika, Attica) 
Prefecture, Greece. 

Description: Green crust, from the association with annabergite. Identified by IR spectrum. Ni- 
bearing variety. The empirical formula is (electron microprobe) Ca, 94(Mgo.79Nio.11Feo.96)(CO3)>. 

Wavenumbers (cm~'): 3450w, 3375w, 3175w, 2975w, 2875w, 2515w, 1815w, 1436s, 882s, 
730, 715sh. 


C209 Malachite Cu>5(CO3)(OH)> 
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Locality: Esperanza mine, Agios Konstantinos (Kamariza), Lavrion, mining district, Attikí (Attika, 
Attica) Prefecture, Greece. 

Description: Green clusters of acicular crystals. Zn-bearing variety. The empirical formula is 
(electron microprobe) (Ca .71Zn0.23F€0.03M80.02N10.01)(CO3)(0H)2. 

Wavenumbers (cm~ *): 3445, 3375, 3270, 1900w, 1800w, 1530sh, 1504s, 1392s, 1098, 1049s, 867s. 
821s, 789, 744, 707, 680sh, 572, 520, 499, 413. 


2.2 Carbides and Carbonates 197 


C211 Scarbroite Al;(OH),3(CO3)-5H>O 
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Locality: South Bay, Scarbrough, Yorkshire, England, UK (type locality). 
Description: White powdery. Identified by IR spectrum. 


Wavenumbers (cm~'): 3600sh, 3380s, 3080sh, 2075w, 1625w, 1475, 1419, 1088, 1017s, 980sh, 
750, 615sh, 570s, 547s, 503, 470sh. 


C212 Ancylite-(La) Sr(La,Ce)(CO3).(OH)-H20 
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Locality: Marchenko Peak, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murnansk region, Russia. 

Description: Brown crystals from the association with aegirine, astrophyllite, donnayite-(Y), belovite- 
(Ce), catapleiite, fluorapatite and calcite. Low-symmetry variety, space group Pmc2,. The empirical 
formula is (electron microprobe) (Srp. gsCao,.14)(Lag.ssCeo.33Ndo.ogPro.02)(CO3)2(OH,H20)>. 

Wavenumbers (cm ‘): 3530sh, 3477, 3320sh, 2940sh, 1800sh, 1770w, 1640sh, 1481s, 1435s, 
1410sh, 1068, 862s, 727, 711, 701, 405. 
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C214 Chlorartinite Mg>(CO3)Cl(OH)-3H50 


0.9 
YO 
QO 
E 0.7 
A= 
= 
N 
£ 
a 
(a 
am 
0.5 


500 1000 1500 2000 3000 3500 4000 


Wavenumber (cm`’ 


Locality: Tolbachik volcano, Kamchatka, Russia (type locality). 

Description: White crust. Associated minerals are halite and aragonite. Identified by IR spectrum and 
qualitative electron microprobe analysis. 

Wavenumbers (cm '): 3430, 3230sh, 1670sh, 1630sh, 1588, 1527s, 1483s, 1444s, 1095w, 880w, 
845, 792w, 700w, 670, 584, 483,447, 410. 


C215 Spherocobaltite Co(CO;3) 
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Locality: Agoudal quarry, Bou Azzer District, Tazenakht, Morocco. 

Description: Deep rose-red split rhombohedral crystals from the association with erythrite. 
The empirical formula is (electron microprobe) Coo 3s5Mgo.95Cag.o4Feo.94ZNo.91(CO3). 

Wavenumbers (cm): 2490w, 1809w, 1422s, 873s, 738. 
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C216 Aragonite Ca(COs) 
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Locality: Hatrurim formation, west of the Dead Sea, Israel. 
Description: White grained aggregate. Identified by IR spectrum. Confirmed by electron microprobe 


analysis. The contents of Mg, Mn, Fe, Sr are below their detection limits. 
Wavenumbers (cm~!): 3300w, 2890w, 2480w, 1786, 1534s, 1471s, 1083, 856s, 845, 713, 701. 


C217 Zaccagnaite Zn,Al,(OH),2.(CO3)-3H.,O 
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Locality: Christiana mine, Agios Konstantinos (Kamariza), Lavrion, mining district, Attikí (Attika, 
Attica) Prefecture, Greece. 

Description: Light blue soft spherulitic crust. Identified by IR spectrum. SO;4-rich variety. 
The empirical formula is (electron microprobe, CO, calculated) (Zn3 43Cuo.40F€0.10M80.04) 
Alz 02(OH)12[(CO3)0.57(SO4)0.42Clo.02]-7H20. 

Wavenumbers (cm~'): 3423s, 3000sh, 1630sh, 1575w, 1509, 1485sh, 1400, 1351s, 1157, 1109s, 
960, 865sh, 835sh, 790s, 619, 553, 426s. 
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C218 Benstonite (Ba,Sr)¢CagMg(CO3),3 
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Locality: Caselor valley, Brosteni, Bistrita Mts, East Carpathians, Romania. 
Description: White massive aggregate. Identified by IR spectrum. 


Wavenumbers (cm~ *): 3390w, 2903w, 2570w, 2502w, 2475w, 1783w, 1763w, 1515sh, 1495s, 
1465sh, 1446s, 1420sh, 1408s, 1081, 877sh, 871s, 718, 712, 699, 690, 683, 632w, 608w. 


C220 Aragonite Ca(COs) 
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Locality: Udachnaya-West kimberlite pipe, Sakha Republic, Siberia, Russia. 

Description: White fibrous aggregate from the association with halite. 

Wavenumbers (cm ‘): 3375w, 3200w, 2960sh, 2907w, 2840w, 2515w, 2490w, 1787, 1475s, 1082, 
854s, 844, 714, 700, 450w. 
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C221 Dawsonite NaAl(CO3)(OH)> 
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Locality: Poudrette (Demix) quarry, Mont Saint-Hilaire, Rouville RCM (Rouville Co.), Montérégie, 


Québec, Canada. 
Description: Light blue massive aggregate. Identified by IR spectrum and qualitative electron 


microprobe analysis. 
Wavenumbers (cm '): 3475sh, 3283s, 2465w, 2080w, 1962w, 1818w, 1715, 1559s, 1397s, 1097, 
955s, 940sh, 864, 847, 731, 692, 552s, 513s, 490s, 400w. 


C222 Caresite-3T Fe,Al,(OH) }»(CO3):3H»,O 
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Locality: Poudrette (Demix) quarry, Mont Saint-Hilaire, Rouville RCM (Rouville Co.), Montérégie, 
Québec, Canada. 

Description: Brown tabular crystal. Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3530sh, 3426s, 3165sh, 2430w, 2050sh, 1655sh, 1556w, 1380sh, 1353s, 952, 
856, 787s, 700sh, 634, 547, 434s, 385sh. 
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C223 Artinite Mg>(CO3)(OH)2:3H20 
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Locality: New Idria mine, New Idria district, Diablo range, San Benito Co., California, USA. 
Description: White radiating aggregate of fibrous crystals. Identified by IR spectrum. 


Wavenumbers (cm *: 3604s, 3505w, 3150sh, 3020s, 2420sh, 1794w, 1640sh, 1588, 1454s, 1368s, 
1328s, 1094w, 942, 904, 768s, 733, 700w, 676, 515, 439, 398s. 


C224 Zincrosasite (Zn,Cu2*),(CO3)(OH)> 
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Locality: Rubtsovskoe base-metal deposit, Rubtsovsk ore district, northwest Altai Mts., Siberia, 
Russia. 

Description: Greenish-blue massive from the association with cerussite, kaolinite, azurite and 
malachite. Investigated by I.V. Pekov. The empirical formula is (electron microprobe, CO; 
calculated) (Zn, 24Cug 76)(CO3); o9(0H)2. Confirmed by powder X-ray diffraction pattern and 
IR spectrum. 

Wavenumbers (cm): 3502. 3300sh, 3253, 1620sh, 1530s, 1420sh, 1386s, 1098, 1051, 1015sh, 
851, 828, 738, 705, 666, 556, 535sh, 406. 
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Orgl Acetamide CH3;CONH> 
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Locality: Coal shaft dumps near Chervonograd, L’vov-Volynskiy coal basin, Ukraine (type locality). 

Description: Colourless grains from the association with salammoniac. Holotype sample. Trigonal, 
space group R3c; a = 11.44(3), c = 13.50(3) A, Z = 18. Optically uniaxial (—), œ = 1.495(2), 
€ = 1.460(2). Deae = 1.15 g/cm”, Dras m a giem’. The strongest lines of the powder X-ray 
diffraction pattern [d, A (L, %)] are 5.7 (100), 3.54 (91), 2.86 (78), 3.32 (30), 2.17 (14), 3.98 (9), 3.83 (9). 

Wavenumbers (cm *): 3325s, 3170s, 2810, 1677s, 1461, 1394s, 1354, 1150s, 1047w, 1007w, 875, 
800sh, 708s, 582s, 465s. 


Org2 Humboldtine Fe**C,0,-2H,O 
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Locality: Open pit brown coal mine Lomnice, Sokolov, Karlovy Vary region, Bohemia, Czech Republic. 

Description: Yellow nodule. Identified by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm ™®: 3495sh, 3440sh, 3335s, 3150sh, 1907w, 1630s, 1361s, 1317s, 823, 769, 717, 
523, 493s. 
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Org4 Minguzzite K3Fe°*(C,0,);-3H,O 
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Locality: Capo Calamita, Elba Island, Italy (type locality). 
Description: Yellow-green fine-grained aggregate. Confirmed by IR spectrum and qualitative 


electron microprobe analysis. 
Wavenumbers (cm ‘): 3400, 1682s, 1391s, 1264, 1247w, 1134, 989, 964, 891, 801, 781, 610sh, 
590w, 535, 475. 


Orgs ‘“Vertushkovite’ K-(C204)- H20 
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Locality: Biogenetic (from a birch polypore), Imeny (Il’menskie) Mts., South Urals, Russia. 

Description: White crystals. Investigated and named by B.V. Chesnokov. Deae = 2.14 g/cm”, 
De = 2715 g/cm’. Optically biaxial (+), a = 1.432, 6 = 1.491, y = 1.557. Dissolves in water. 

Wavenumbers (cm~'): 3360, 3310sh, 1643s, 1599s, 1448w, 1408w, 1338, 1319s, 1312s, 1100w, 
1077w, 1030sh, 875w, 779, 723, 623, 524, 470w. 
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Org6 Humboldtine Fe**C,0,-2H,O 
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Locality: Open pit brown coal mine Lomnice, Sokolov, Karlovy Vary region, Bohemia, Czech 
Republic. 


Description: Yellow crystals. Identified by IR spectrum. 
Wavenumbers (cm _'): 3490sh, 3345s, 1710sh, 1629s, 1360s, 1316s, 821, 767, 721, 581, 520, 491s. 


Org7 Humboldtine Fe**C,0,-2H,O 
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Locality: Southern Madagascar. 

Description: Yellow crystals on dinosaur coprolite, from the association with siderite. Identified by 
IR spectrum and qualitative electron microprobe analysis. Weak bands at 1,445, 860 and 737 cm! 
correspond to the admixture of siderite. 

Wavenumbers (cm '): 3490sh, 3340s, 1631s, 1445w, 1363s, 1318s, 860w, 822, 763w, 737w, 737w, 
582, 531, 493s, 470sh. 
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Org8 Dashkovaite Mg(HCO3).-2H.O 
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Locality: Korshunovskoye boron deposit, Irkutsk region, Siberia, Russia (type locality). 

Description: White fibron aggregates in dolomite marble from the association with shabynite, iowaite, 
ekaterinite, korshunovskite, halite, hydromagnesite and serpentine. Holotype sample. Monoclinic, 
space group P2,/c,a = 8.64(1),b = 7.15(1), c = 9.38(1) A, B = 98.0(1)°, V = 574(2) À, Z = 4. 
The empirical formula is Mg o097Mno91H5.74C2.90905.87- Deae = 1.74 g/cm’. Optically biaxial (+), 
a = 1.465(3), P = 1.486(3), y = 1.516(3). The strongest lines of the powder X-ray diffraction 
pattern [d, A (I, %) (hkD] are 4.90 (90) (11-1), 4.64 (80) (002), 4.56 (40) (111), 4.30 (70) (200), 
3.68 (80) (210), 3.40 (100) (112), 3.05 (40) (21-2), 2.67 (40) (12-2), 2.60 (40) (20-3). 

Wavenumbers (cm *): 3380, 3295, 2905w, 2890w, 1684, 1604s, 1405s, 1395s, 1390, 1383s, 1375s, 
1365s, 840w, 763, 731, 700, 620, 586. 


Org9 Zhemchuzhnikovite NaMg(Al,Fe°*)(C,0,)3:8-9H,O 
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Locality: Chai-Tumus coal deposit, 200 km S of the Lena River estuary, Balun district, Sakha 
(Yakutia) Republic, Russia (type locality). 
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Description: Greenish-grey grains from the association with calcite, dolomite and stepanovite. 
Identified by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm '): 3450s, 3350sh, 3205, 1721s, 1691s, 1631, 1416s, 1405, 1322, 1299, 1278, 
916, 901w, 812, 760, 655w, 583, 490, 467. 


Org10 Kafehydrocyanite K,4Fe**(CN),¢-3H,O 
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Locality: Medvezhii Log gold mine, East Sayan Mts., Krasnoyarsk region, Siberia, Russia (type 
locality). 

Description: Yellow stalactites. Confirmed by IR spectrum. Potassium hexacyanoferrate(II) hydrate. 
Natural origin is questionable. 

Wavenumbers (cm *): 3530sh, 3425, 3300sh, 2920w, 2845w, 2095w, 2074, 2064, 2051s, 2044s, 
2031s, 2026s, 1645, 586, 500w. 


Orgll1 Calclacite Ca(CH3;COO)CI1-5H,O 
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Locality: Royal Museum of Natural History of Belgium, Brussels, Belgium (type locality). 
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Description: White acicular crystals. Anthropogenic, due to the action of acetic acid derived from 
oak storage cabinets. The strongest lines of the powder X-ray diffraction pattern [d, A (I, %)] are 
8.19 (80), about 5.1 (halo), 4.15 (30), 3.33 (100), 3.00 (80), 2.40 (80), 2.24 (40), 2.03 (30). 

Wavenumbers (cm ‘): 3440s, 3400sh, 1640, 1551s, 1465s, 1417, 1073w, 1021, 959w, 672, 665, 
614, 465. 


Org12 Caoxite Ca(C,0,):3H,O 


1.0 

o 0.8 

om 

S 

B= 

£ 

N 

Cc 

£ 0.6 
0.4 


500 1000 1500 3000 3500 4000 
Wavenumber (em^ 
Locality: Cerchiara mine, near Faggiona, Val di Vara, La Spezia, Liguria, Italy (type locality). 
Description: White powdery crust on limestone. Identified by IR spectrum. 


Wavenumbers (cm~ *): 3520sh, 3410, 1651s, 1625sh, 1323s, 1160sh, 1114, 1060sh, 1030, 915w, 
870w, 776, 607, 520, 470. 


Org13 Calcium wine stone Ca(C406H4):-nH20 
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Locality: By-product of wine industry. Cabernet Sauvignon “Menada”, Bulgaria, harvest of 2004. 

Description: Colourless crystals. Identified by IR spectrum (as a tartrate) and by electron microprobe 
analysis (as a Ca salt). The empirical formula is Hp 4Caop g(C40¢6H4):-nH20O. The band at 2,580 cm! 
indicates the presence of acid groups. 

Wavenumbers (cm~'): 3560, 3415, 3270, 2980w, 2883w, 2820w, 2580, 2585w, 1590s, 1506w, 
1437, 1406, 1386s, 1332, 1320sh, 1283, 1238w, 1148, 1062, 1011, 964, 923w, 885w, 858w, 816, 
713, 625sh, 605, 580sh, 533, 457. 


Orgl4 Urea CO(NH2)> 
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Locality: Synthetic. 
Description: Colourless crystals. 


Wavenumbers (cm *): 3460sh, 3440s, 3345s, 3250sh, 2810w, 2660w, 2470w, 1680s, 1628s, 1600s, 
1467s, 1150, 1055w, 1002w, 790w, 716w, 557, 494, 475sh. 


Org15 Mellite Al,[C.(COO)¢]-16H2O0 
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Locality: Csordakut coal mine, near Bicske, Fejér Co., Hungary. 

Description: Yellowish-brown crystal from the association with humboldtine. Confirmed by IR 
spectrum. 

Wavenumbers (cm~ *): 3150s, 3050sh, 2530, 2350sh, 1697, 1546s, 1437s, 1340s, 965, 911, 897, 
870sh, 815sh, 796, 753w, 733, 635, 603, 503, 460w. 


Orgl16 Moolooite Cu*(C>0,)-nH,O (n < 1) 
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Locality: Sarbay Fe deposit, Kostanay region, Kazakhstan. 

Description: Light blue crust from the association with pseudomalachite, malachite, gypsum, 
chrysocolla and native copper. The strongest lines of the powder X-ray diffraction pattern 
[d, A (I, %)] are 3.87 (100), 2.48 (20), 2.31 (20), 1.77 (30). Confirmed by IR spectrum and 
qualitative electron microprobe analysis. 

Wavenumbers (cm *): 3550sh, 3440, 1658s, 1520w, 1436w, 1364s, 1320, 824, 506, 493. 


Org17 Novgorodovaite Ca,(C,0O,)Cl-2H,O 
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Locality: Chelkar salt dome, Aksai valley, Aktobe region, western Kazakhstan (type locality). 

Description: Colourless grains from the association with anhydrite, gypsum, halite, bischofite, 
magnesite and hilgardite. Holotype sample. The crystal structure is solved. Monoclinic, space 
group /2/m, a = 6.936(3), b = 7.382(3), c = 7.443(3) A, B = 94,3(1)°, V = 380.0(2) A*,Z = 2. 
The empirical formula is Ca2.00(C204)0.97Cl1.89(0H)o.17 2.17 H20. Deas = 2.38(1) g/cm”, 
Deac = 2.40(2) g/em?. Optically biaxial (—), a = 1.565(2), B = 1.645(2), y = 1.725(4), 
2Vimeas = —88(10)°. The strongest lines of the powder X-ray diffraction pattern [d, A (I, %) 
(hk1)| are 5.062 (70) (110), 4.812 (50) (101), 4.323 (70) (11-1), 4.063 (70) (111), 3.644 (50) (020), 
2.956 (80) (21-1), 2.917 (100) (112). 

Wavenumbers (cm): 3357s, 3325s, 3235sh, 3120sh, 2160w, 2120w, 1915w, 1645sh, 1621s, 1583, 
1545sh, 1428, 1403, 1319s, 953w, 922w, 783s, 762, 700sh, 590w, 538, 518, 470sh. 


Org18 Natroxalate Na (C203) 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia (type 
locality). 

Description Colourless prismatic crystals from the association with aegirine, albite, elpidite, 
natron, nenadkevichite, taeniolite, sphalerite, pyrite and galena. Holotype sample. Monoclinic, 
space group p2,/a, a = 10.426(9), b = 5.255(5), c = 3.479(3) A, B = 93.14(8)°, Z = 2. 
Dmeas = 2.32(3) g/em”, Dearc = 2.338 g/cm”. Optically biaxial (—), a = 1.415(2), 6 = 1.524(2), 
y = 1.592(2), 2Vmeas = —72(1)°. The strongest lines of the powder X-ray diffraction pattern 
[d, A (I, %) (hkl) are 2.826 (100), 2.602 (56), 2.334 (33), 2.898 (27), 2.041 (14), 5.203 (13), 
2.117 (13). 

Wavenumbers (cm~'): 3042w, 2930w, 2755w, 1890w, 1765sh, 1655sh, 1642s, 1418, 1400sh, 
1339s, 1322s, 782, 776s, 521. 
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Org19 “Tinnunkulite” CioHi2NgOg (?) 
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Locality: Burned dump of the Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: Yellowish powdery aggregate. Presumably product of uric acid dimerization in 
the reaction of hot gases from a burning coal dump with excrement from European falcon 
(Falco tinnunculus). Investigated and named by B.V. Chesnokov. Orthorhombic, a = 15.08(1), 
b = 12.56(1), c = 34.64(10) A. The empirical formula is Co 8ggH12.16N7.9807.98. Dmeas = 1.73(1) 
g/cm”. Optically biaxial, nmean = 1.523. NMR 'H spectrum is obtained. 

Wavenumbers (cm~ *): 3400sh, 3150, 3090, 3015s, 2790, 2700sh, 1683s, 1645sh, 1586s, 1421, 
1332, 1210w, 1115, 1028w, 984, 870sh, 848, 784, 749, 704, 620, 572, 495sh, 475. 


Org20 Caoxite Ca(C204):-3H20 
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Locality: Cerchiara mine, near Faggiona, Val di Vara, La Spezia, Liguria, Italy (type locality). 

Description: White powdery. Identified by IR spectrum. Contains admixture of weddellite. 

Wavenumbers (cm '): 3420s, 2932, 2850sh, 1650s, 1450sh, 1360sh, 1323s, 1270sh, 1215w, 
1100sh, 1062, 1035, 975sh, 910w, 777, 607, 555w, 518, 470sh. 
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Org21 Formicaite Ca(HCO 2), 
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Locality: Solondo boron deposit, Vitim plateau, Buryatia Republic, Transbaikal area, Eastern 
Siberia, Russia (type locality). 

Description: Light blue aggregate of tabular crystals (up to 30 x 30 x5 um) from the association 
with pentahydroborite, frolovite, fedorovskite, calcite, solongoite, turneaureite and johnbaumite. 
Holotype sample. Tetragonal, space group P4,2;2,a = 6.77 (1) A,c = 9.46 (1) Å, V = 434 (1) A3, 
Z = 4. The empirical formula is (Cao.ggNao.01H0.23) (HCO2)2. Dmeas = 1.9 (1) g/cm’, Deale = 1.93 (2) 
g/cm”. Optically uniaxial (+), œ = 1.553 (2), € = 1.573 (2). The strongest lines of the powder X-ray 
diffraction pattern [d, A (I, %) (hkl) are 5.54 (90) (011), 3.40 (100) (200), 3.19 (60) (021), 2.859 (80) 
(013), 2.196 (70) (031), 2.046 (50) (032), 1.947(60) (132). 

Wavenumbers (cm~ '): 3360w, 2925w, 2870, 1650sh, 1603s, 1560sh, 1380s, 1364s, 791, 740w, 464. 


Org22 Weddellite Ca(C,0,)-2H.O 
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Locality: Biogenetic (from a kidney stone of the mineralogist Prof. I.V. Pekov, Moscow, Russia). 

Description: Cream-coloured crystals on the aggregate of whewellite. Identified by IR spectrum. 

Wavenumbers (cm '): 3580sh, 3485s, 3360sh, 3300sh, 2950w, 2915w, 1645s, 1470w, 1370sh, 
1325s, 916w, 779, 611, 516, 397, 400. 
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Org23 Weddellite Ca(C,O,)-2H.O 
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Locality: Maricopa, Maricopa Co., Arizona, USA. Biogenetic (from the dead saguaro cactus). 

Description: White spherulites from the association with glushinskite. Identified by IR spectrum and 
qualitative electron microprobe analysis. 

Wavenumbers (cm *): 3590sh, 3460s, 3380sh, 1660sh, 1644s, 1525sh, 1371, 1325s, 1160w, 1060, 
916w, 820sh, 779, 602, 519, 500. 


Org24 Cholesterol C57H4,.0-nH,2O 
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Locality: Biogenetic (gallstone). 

Description: Brownish concretion. Identified by IR spectrum and powder X-ray diffraction pattern. 

Wavenumbers (cm *): 3390, 2950sh, 2933s, 2900s, 2860s, 2845s, 1690, 1467s, 1445, 1378, 1365, 
1334, 1275w, 1257w, 1236w, 1190w, 1130w, 1105w, 1080w, 1056s, 1022, 1010sh, 986w, 955, 
937w, 926w, 977, 840, 800, 741w, 597, 501w, 455. 
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Org26 Whewellite Ca(C204) H20 
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Locality: Biogenetic (from a kidney stone). 
Description: Identified by IR spectrum. 


Wavenumbers (cm~ '): 3475, 3425, 3325, 3240, 3055, 2935sh, 1900w, 1660sh, 1620s, 1460sh, 1382, 
1364, 1315s, 1091, 1045sh, 950w, 885w, 781s, 663, 602, 519. 


Org27 Cholesterol C57H4,.0-nH2O 
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Locality: Biogenetic (human gallstone). 

Description: Brownish concretion. Identified by IR spectrum and powder X-ray diffraction pattern. 

Wavenumbers (cm~ *): 3390, 2950sh, 2934s, 2899s, 2864s, 2843s, 1675w, 1472s, 1446s, 1381s, 
1368, 1333, 1275w, 1257w, 1236w, 1222w, 1188w, 1172w, 1127w, 1103w, 1075w, 1055s, 1022, 
985, 956, 937w, 926w, 878, 842, 799, 740, 696w, 644w, 627w, 598, 542w, 501w, 468w. 
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Org28 Urea CO(NH2)>2 
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Locality: Wilgie Mia cave, Weld range, Western Australia. 

Description: White acicular crystals from the association with aphthitalite and biphosphammite. 
Identified by IR spectrum. 

Wavenumbers (cm ‘): 3435s, 3335s, 3205sh, 2810w, 2650w, 1675s, 1627s, 1600sh, 1464s, 1156, 
1060sh, 1000sh, 788, 719, 557, 523, 477. 


Org29 Evenkite C,H>,4. (n = 19-28) 
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Locality: Khavokiperskiye Rocks, Lower Tunguska River, Evenki autonomous area, Siberia, Russia 
(type locality). 

Description: Colourless tabular crystal from the association with quartz, chalcedony, pyrite, pyrrho- 
tite, sphalerite, galena, chalcopyrite and calcite. Holotype sample. Orthorhombic, a = 7.52, 
b = 4.98, c = 32.50 A. Contains 85.43 wt. % C and 14.99 wt.% H. Dans = 0.92 g/cm”. Optically 
uniaxial (+), œ = 1.553 (2), e = 1.573 (2). The strongest lines of the powder X-ray diffraction 
pattern [d, A (I, %)] are 4.18 (100), 3.74 (90), 2.25 (80), 2.52 (70), 2.12 (60), 1.751 (60), 3.02 (50). 

Wavenumbers (cm *): 2954, 2915s, 2867, 2845s, 1470s, 1382, 1023w, 885w, 815w, 730, 720. 
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Org30 Calcium wine stone Ca(C4,0¢H,4)-nH.O 
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Locality: By-product of wine industry. 

Description: Colourless crystals. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3560, 3410, 3265, 2980w, 2890w, 2825w, 2590, 1850sh, 1592s, 1502w, 
1408, 1390s, 1335, 1285, 1239w, 1148, 1062, 1011, 965, 923w, 885w, 858w, 817, 713, 600. 533, 
460sh. 


Org31  Asphaltite Bituminous matter with the predominance of aliphatic hydrocarbons 
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Locality: Glasberget pegmatite, Sweden. 

Description: Black massive from granitic pegmatite. Investigated by V.V. Gordienko. 

Wavenumbers (cm '): 3400, 2953s, 2923s, 2952s, 1770sh, 1714, 1608, 1463, 1382, 1305w, 1165w, 
1034w, 967w, 880w, 810w, 748w, 725w, 450w. 
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Org32 Oxammite (NH2)(C203) H2O 
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Locality: Guañape island, Trujillo province, La Liberdad department, Peru (type locality). 

Description: Beige imperfect crystals. Identified by IR spectrum and powder X-ray diffraction 
pattern. 

Wavenumbers (cm ‘): 3220s, 3030s, 2865s, 2375w, 2125w, 1890w, 1645s, 1595s, 1472s, 1453, 
1435s, 1325s, 1050sh, 905, 806, 775, 728, 645, 578, 515w, 452, 412. 


Org33 Flagstaffite C1o0oH2002:H20 
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Locality: San Francisco Mts., north of Flagstaff, Coconino Co., Arizona, USA (type locality). 

Description: Colourless crystals. Cis-terpin hydrate. Confirmed by IR spectrum. 

Wavenumbers (cm~): 3470w, 3450w, 3240, 3155, 2958s, 2935sh, 2850w, 1675w, 1620w, 
1452, 1431, 1360, 1295, 1225, 1208, 1176s, 1135, 1013w, 990, 954, 930w, 905s, 838, 772w, 
723w, 655w. 
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Org34 Joanneumite Cu(C3N303H>)2(NH3)> 
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Locality: Caleta Pabellon de Pica, Iquique province, Tarapaca region, Chile (type locality). 

Description: Violet aggregates from the association with salammoniac. Confirmed by IR spectrum. 

Wavenumbers (cm '): 3545sh, 3415, 3348, 3338, 3268, 3210sh, 3186, 3170sh, 3024, 2875sh, 2855, 
2821, 2715sh, 2560w, 2523w, 2342w, 2177w, 2092w, 1802w, 1780sh, 1737s, 1683, 1634s, 1610s, 
1487, 1455, 1425, 1385s, 1254, 1098, 1060, 1011, 985, 955w, 867w, 825, 780, 740, 718w, 692, 
630w, 592, 556, 455, 432. 


Org35 Copper oxalate monohydrate Cu(CH3COO),:2H,O 


1.0 
0.8 
0.6 


0.4 


Transmittance 


0.2 


0.0 
500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm) 


Locality: Rubtsovskoe base-metal deposit, Rubtsovsk ore district, northwest Altai Mts., Siberia, 
Russia. 

Description: Dark blue crystals on native copper. Possibly technogenetic. Identified by IR spectrum 
and qualitative electron microprobe analysis. 

Wavenumbers (cm~ ^): 3475, 3373, 3272, 2990w, 2942w, 2472w, 2384w, 1645sh, 1602s, 1509w, 
1446s, 1442s, 1355, 1052, 1033, 692, 629, 550w, 523w, 377. 
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Org36 Calclacite Ca(CH3;COO)CI1-5H,O 
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Locality: Royal Museum of Natural History of Belgium, Brussels, Belgium (type locality). 

Description: White acicular crystals. Anthropogenic, due to the action of acetic acid derived from 
oak storage cabinets. By IR spectrum is close to calclacite identified by powder X-ray diffraction 
pattern, but needs further investigation. 

Wavenumbers (cm~!): 3474s, 3345s, 3377s, 3027w, 2935w, 2090, 1641, 1548s, 1461s, 1425, 
1351w, 1052, 1017, 959, 765sh, 665, 611, 530, 466. 


2.4 Ammino-Complexes, Nitrates and Sulfato-Nitrates 


Ami ‘“‘Amminite” Zn(NH3).ClL 
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Locality: Burned dump of the Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: Technogenetic, not approved by the IMA CNMNC. Together with zincite forms 
pseudomorph after zinc sheet. Light brown grains with perfect cleavage. Investigated by 
B.V. Chesnokov. Orthorhombic, a = 8.12(1), b = 8.46(2), c = 7.77(1) A, Z = 4. Optically 
biaxial (—), a = 1.598, p = 1.618, y = 1.624. Dmeas = 2.1101) g/cm’. Strong lines of powder 
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X-ray diffraction pattern [d, A (I, %) (hkD] are 5.88 (90) (110), 5.75 (80) (011), 3.90 (80) (002), 
3.39 (90) (121), 3.31 (80) (211), 3.24 (90) (112), 2.94 (100) (220), 2.87 (90) (022), 1.956 (70) (330), 
1.696 (90) (242). Weak bands at 2,910 and 2,842 cm! can correspond to the admixture of an organic 
substance. 

Wavenumbers (cm~ *): 3490, 3445, 3330s, 3253s, 3195, 3160, 2910w, 2842w, 1900w, 1605, 1405, 
1268s, 1247s, 1035w, 904, 688, 667s, 638, 573w, 528w, 460w, 413w. 


Am2 Ammineite Cu(NH;3),Cl> 
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Locality: Calleta Pabellon de Pica, Tarapaca region, Chile (type locality). 

Description: Blue crystals from the association with halite, atacamite, salammoniac and darapskite. 
Confirmed by IR spectrum. 

Wavenumbers (cm~'): 3318s, 3235s, 3155, 2475w, 1608, 1405, 1247s, 1150sh, 1100sh, 716, 
669, 470w. 


Ni Buttgenbachite Cuy9(NO3)sCl,(OH)35:-2H5,O 


0.9 
> 0.8 
O 
2 
S 
R= 
= 
N 
S 0.7 
(a 
= 
0.6 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Likasi mine, Katanga Copper Crescent, Katanga, Democratic Republic of Congo (type 
locality). 
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Description: Blue prismatic crystals from the association with likasite and brochantite. SO,-rich 
variety with zones of connellite. The empirical formula is (electron microprobe, NO3 and OH are 
calculated) (Cujo9.o01(NO3)o.3-1.2(08O04)1.2-0.8]Cl3.s0H)31.2°-1H20. 

Wavenumbers (cm '): 3425s, 3305, 3090, 2770, 2030w, 1630w, 1500w, 1446, 1405sh, 1383s, 
1310, 1267, 1110sh, 1097s, 1005, 966, 868, 820w, 745, 710sh, 660sh, 610w, 584w, 535, 497, 481s, 
458s, 445sh. 


N2 Gerhardtite Cu5(NO3)(OH); 
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Locality: Bazhenovskoe (Bazhenovskoye) chrysotile asbestos deposit, Middle Urals, Russia. 

Description: Light blue crystals. Identified by IR spectrum. 

Wavenumbers (cm7’}): 3540, 3430, 1430sh, 1422s, 1384, 1344s, 1047, 1003, 915sh, 871, 811, 717w, 
671, 510, 459s, 440s. 


N3 Gerhardtite Cu2(NO;3)X(OH) 
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Locality: Caledonia mine, Mass, Ontonagon Co., Michigan, USA. 

Description: Greenish-blue crystalline crust. Identified by IR spectrum and qualitative electron 
microprobe analysis. 

Wavenumbers (cm *): 3540, 3425, 1650w, 1422s, 1386, 1345s, 1047, 1005sh, 875, 800sh, 788, 762, 
673, 509, 458w, 425sh, 382. 


N4 Gwihabaite (NH,)(NO3) 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 
Description: White granular aggregate. Probably technogenetic. Identified by IR spectrum. 


Wavenumbers (cm~!): 3130s. 3022s, 2790, 2425w, 2390w, 1765, 1388s, 1095w, 1040, 840w, 826, 
715w, 603w, 574w, 465w. 


N5 Darapskite Na3(SO,)(NO3):-H»O 
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Locality: San Francisco mine, Caracoles, Sierra Gorda district, Antofagasta province, Antofagasta 
region, Chile. 

Description: Colourless crystals from the association with loweite and krohnkite. Identified by 
powder X-ray diffraction pattern, IR spectrum and electron microprobe analysis. The empirical 
formula is (electron microprobe, NO; is calculated) Naz. 87Cao.05 [((SO4)1.00(NO3)0.97]:H20. 

Wavenumbers (cm~'): 3472, 3270w, 1651, 1547w, 1431, 1384s, 1364s, 1190sh, 1160s, 1117s, 
1063, 997, 832, 733w, 640, 625, 619, 484, 462. 


N6 Niter K(NO3) 
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Locality: Bakla Mt, near Skalistoe village, Bakhchisaray district, Crimea, Ukraine. 

Description: White crust on sandstone. Identified by IR spectrum and qualitative electron microprobe 
analysis. 

Wavenumbers (cm~*: 2765w, 2730w, 2420sh, 2395, 2120w, 2060w, 1770, 1381s, 840w, 825s, 
714w, 670w, 605w, 452w. 


N7 Gerhardtite Cu5(NO3)(OH); 
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Locality: Mbobo Mkulu cave, Nelspruit district, Mpumalanga province, South Africa. 


2.4 Ammino-Complexes, Nitrates and Sulfato-Nitrates 225 


Description: Light blue fine-grained aggregate. Identified by IR spectrum. 
Wavenumbers (cm ‘): 3540, 3435, 3250sh, 2450w, 1750w, 1610w, 1430sh, 1422s, 1385, 1344s, 
1048, 877, 810, 784, 676, 510, 454w, 428. 


N8 Nitrocalcite Ca(NO3).:-4H»,O 
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Locality: Barcelona, Spain. 
Description: Colourless grains from soil. Identified by IR spectrum. 


Wavenumbers (cm~'): 3550s, 3445sh, 3412s, 3230sh, 2470w, 2390w, 2100w, 1767w, 1634, 
1465sh, 1441s, 1383s, 1353s, 1052, 819, 813, 755w, 751, 715w, 526, 374. 


N9 Nitrocalcite Ca(NO3).-4H,O 
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Locality: Synthetic. 

Description: White powdery. 

Wavenumbers (cm *): 3547s, 3443s, 3407s, 3230, 2475w, 2392w, 2325w, 2130w, 1794w, 1768w, 
1635, 1465sh, 1442s, 1383s, 1354s, 1052, 820, 815sh, 755w, 751, 525. 
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N10 Witzkeite NagKy4Ca(NO3)s(SO4)4:-2H,O 
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Locality: Guano mining field at south slope of Punta de Lobos, Tarapaca region, 90 km south of 
Iquique, Chile (type locality). 

Description: Colourless elongated tabular crystals up to 140 mų in length. Associated minerals are 
dittmanite and nitratine. Holotype sample. Monoclinic, space group Cc; a = 24.902(2), 
b = 5.3323(4), c = 17.246(1) A, p = 94.281(7)°. Optically biaxial (—), a= 1.470(5), 
P = 1.495(5), y = 1.510(5). Dmeas = 2.40(2) g/cm’, Deale = 2.403 g/cm’. The empirical formula 
is Naz 40K3.95Ca1.11F€0.05(NO3)1.93(S503)4.10(H4.1001.81). The strongest lines of the powder X-ray 
pattern [d, A, (I, %) (hkD] are 12.38 (100) (200), 4.13 (19) (600), 3.10 (24) (800), 2.99 (7) (-802), 
2.85 (6) (802), 2.69 (9) (-713), 2.48 (12) (10.0.0), 2.07 (54) (12.0.0). 

Wavenumbers (cm ‘): 3565sh, 3419, 3260w, 2775w, 2405w, 2110w, 1638, 1385, 1354s, 1192s, 
1154s, 1116s, 1101s, 1084s, 993, 830, 716, 634, 617, 499. 


N11 Likasite Cu**;(NO3)(OH);-2H2O 
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Locality: Likasi mine, Katanga Copper Crescent, Katanga, Democratic Republic of Congo (type locality). 

Description: Blue crystals. Identified by IR spectrum. 

Wavenumbers (cm ®: 3525, 3505, 3350sh, 3255, 3005, 2428w, 2365w, 2005w, 1765w, 1622, 1371s, 
1120, 1088, 1048, 981, 919, 841, 810sh, 740sh, 621, 610sh, 600sh, 549, 530sh, 490, 463, 426. 
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2.5 Oxides and Hydroxides 


O1 Nsutite Mn?*,Mn**,_.O._>,(OH)>, 
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Locality: Nsuta mine, Ghana (type locality). 

Description: Black crust on quartz. Identified by powder X-ray diffraction pattern. Electron micro- 
probe analysis shows the presence of Mn. The contents of other elements with atomic numbers 
higher than 8 are below detection limits. 

Wavenumbers (cm): 1097w, 1024w, 685sh, 579s, 527s, 490sh. 


O2 Coulsonite Fe**V*',0, 
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Locality: Srednyaya Padma U-V deposit, near Onega Lake, southern Karelia, Russia. 

Description: Black grains from the association with dolomite, quartz, roscoelite, chromceladonite, 
calcite, hematite, uraninite, zincochromite, V oxides, selenides, etc. The empirical formula is 
(electron microprobe) Fe, o9(V1.97Cro.91 Tio.91 Feo.01)O4. 

Wavenumbers (cm~!): 1088w, 720, 694, 659w, 574s, 474s. 
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O3 Gerasimovskite (Mn,Ca)(Nb,T1)5_6(O,OH)1>_16°8-9H2O (?) 
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Locality: Pegmatite No. 60, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Grey platy pseudomorph after vuonnemite from the association with ussingite, 
manganonordite and rhabdophane-(La). The empirical formula is (electron microprobe) 
Mno.65Cao.2Feo.o5(Nb3 3 Ti2.4Si9.3)(O,OH),-nH20. 

Wavenumbers (cm): 3320, 3260sh, 1633, 1080sh, 1005sh, 927, 685, 637s, 527s. 


O4 Cafetite CaTi1,0;-H,O 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Yellowish-beige platy pseudomorph after a heterophyllosilicate, from the association 
with nepheline, clinopyroxene, phlogopite, richterite, pectolite, nabalamprophyllite, lorenzenite, 
titanite and eudialyte. Identified by IR spectrum. The empirical formula is (electron microprobe) 
(Cag. 92Nao.05Ko.01)(113.36Nbo.12Feo.02)04-H20. 

Wavenumbers (cm~‘): 3350sh, 3130, 1630sh, 1570w, 1527w, 1003, 977, 879, 826, 767, 660, 
509s, 441s. 
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O5 Birnessite (Na,Ca)o 5(Mn**,Mn>*)>0,-1.5H5O 
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Locality: Mid-Atlantic Ridge. 

Description: Dark brown massive. Identified by powder X-ray diffraction pattern. The empirical 
formula is (electron microprobe) Nao.3Cao.2Mn2 004:nH20. 

Wavenumbers (cm~ *): 3530sh, 3245, 1615w, 1570sh, 1425w, 1100w, 750sh, 670sh, 620sh, 550sh, 
504s, 464s, 440sh, 370sh. 


O6 Iowaite Mg,Fe°*,(OH))6Cl-4H,O 


0.9 
eB) 
= 

T 
= 
= 
N 
S 
9°) 
a 
= 

0.5 


500 1000 1500 3000 3500 4000 


Wavenumber (cm') 


Locality: Talnakh Cu—Ni deposit, Noril’sk, Putorana Plateau, Taimyr peninsula, Eastern Siberia, 
Russia. 

Description: Yellowish trigonal platy crystals from the coarse-grained aggregate of gypsum. 
Identified by IR spectrum and qualitative electron microprobe analysis. Contains little admixture of 
CO3~ (the bands at 1,375 and 1,345 cm‘) and SO,” (the bands at 1,140, 1,110 and 1,053 cm’). 

Wavenumbers (cm '): 3625sh, 3440, 1610, 1580sh, 1375w, 1345w, 1140sh, 1110, 1053w, 593s, 
435sh, (420). 
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O7 Arsenolite As,O; 
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Locality: Jáchymov, Krušné Hory Mts. (Ore Mts.), Bohemia, Czech Republic. 

Description: Isometric cubic crystals. Identified by powder X-ray diffraction pattern. The band at 
589 cm”! is gradually growing on grinding of the mineral in agate mortar. 

Wavenumbers (cm~*): 1045, 835sh, 801s, 630sh, 589s, 480. 


O9 Arsenolite As,O3 
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Locality: Belorechenskoe deposit, Adygea Republic, Northern Caucasus, Russia. 
Description: Colourless octahedral crystals. Identified by powder X-ray diffraction pattern. 
Wavenumbers (cm): 840sh, 799s, 490sh, 477. 
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O10 Anatase TiO, 
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Locality: Parnok Mt., Subpolar Urals, Russia. 
Description: Yellow bipyramidal crystals. 
Wavenumbers (cm~!): 1070w, 740sh, 610sh, 550sh, 520s, 470s. 


Oll Henrymeyerite BaFeTi7O;¢6-nH,O 


1.0 


Transmittance 
> 
nN 


7 Diaan 


500 1000 1500 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Hackman valley, Yukspor Mt., Khibiny alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Black crystals from the association with baotite. Identified by IR spectrum and electron 
microprobe analysis. The empirical formula is (Ba; oLao.1)(Ti6.6F€0.9V0.1Nbo.1)O16.0nH20. 

Wavenumbers (cm !): 3300w, 3190w, 1597w, 1114w, 932w, 765, 650sh, 593s, 495sh, 457s, 
420sh, 395sh. 
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O12 Iowaite Mg,Fe°*,(OH),6Cl.-4H>O 
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Locality: Korshunovskoe deposit, Irkutsk region, Eastern Siberia, Russia. 
Description: Columnar aggregate in dolomite. Identified by IR spectrum. The empirical formula is 


(electron microprobe) Mgs5.87Fe€2.04Al0.00(0H)16Cl1.871(0H)o.13:nH20. 
Wavenumbers (cm~ *): 3650s, 3545s, 3475sh, 1620, 725sh, 680sh, 581s, 420, 394. 


013 Armolkolite (Mg,Fe**)Ti,O; 
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Locality: Burned dump of the Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: Black tabular crystals. Associated minerals are pyrrhotite, magnetite, rutile, anorthite 
and fluorphlogopite, fluoredenite. The crystal structure is solved. Orthorhombic, Bbmm; 
a = 9.7125(3), b = 10.018(4), c = 3.7Z1(2) A. The empirical formula is (wet chemical analysis) 
(Mgo 70Fe~*o.15Alo.13) Tit. 9805.00. 

Wavenumbers (cm *): 1090w, 1040w, 1008w, 810sh, 745, 633, 570sh, 473s. 
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O14 Aciculite (technogenetic analogue of harmunite) CaFe°*,O, 
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Locality: Burned dump of the Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: Black acicular crystals from the association with srebrodolskite and magnesioferrite. 
Orthorhombic. Unit-cell parameters are a = 9.147(1), b = 10.711(2), c = 3.016(1) A. The strongest 
reflections of the powder X-ray diffraction pattern [d, A (L, %) (hkD] are 4.19 (20) (200), 2.680 (22) (040), 
2.664 (100) (320), 2.526 (64) (121), 2.234 (18) (131), 1.834 (22) (241), 1.510 (20) (610, 540). 
Daj = 4.83 g/cm”; Doce = 4.735) g/cm’. 

Wavenumbers (cm): 1143w, 1078w, 948w, 635sh, 565, 436s, 405s. 


O15 Akaganeite Feg(OH,O),6Cl,.25-nH.O 
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Locality: Burned dump of the Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 


Description: Brown massive. Investigated by B.V. Chesnokov. 
Wavenumbers (cm~ *): 3450sh, 3330s, 1625w, 1115w, 852, 680s, 660sh, 460sh, 433s, 408s. 


234 2 IR Spectra of Minerals and Reference Samples Data 


O16 Ferrihydrite 5Fe,03-9H,O 
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Locality: The quarry A, Kamysh-Burun deposit, Kerch iron-ore basin, Crimea, Ukraine. 
Description: Orange crust from the association with anapaite. The empirical formula is 


5.0Fe,03-0.3P,05-nH2O. 
Wavenumbers (cm): 3250s, 1615, 1540, 1440w, 1105sh, 690sh, 590sh, 464s, 380. 


O17 Franklinite ZnFe°*,O, 
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Locality: Franklin, Ogdensburg, Sussex Co., New Jersey, USA (type locality). 

Description: Black octahedral crystal from the association with rhodochrosite, willemite and zincite. 
The empirical formula is (electron microprobe) Zng 67Mno.44Fe, g6Alo.9304. The bands at 1,435 
and 870 cm‘ correspond to the admixture of rhodochrosite. 

Wavenumbers (cm): 1435, 1080w, 870w, 559s, 427s. 
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O18 Lechatelierite SiO, 


1.0 
-n 
0.8 
O 
= 
S 0.6 
= 
Z 
= 
© 04 
= 
0.2 
500 1000 1500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Vechec, Vranov nad Tepl’ou Co., Presov region, Slovakia. 

Description: Colourless spherulitic crust on effusive rock. Fused silica glass. Amorphous. Associated 
minerals are tridymite and cristobalite. 

Wavenumbers (cm *): 1200sh, 1103s, 1085sh, 800, 780sh, 545sh, 470s. 


O19 Diaoyudaoite NaAl,,O;7 
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Locality: Road cut near Jersey Garden Mall, New Jersey, USA. 

Description: Colourless platy crystals. The empirical formula is (electron microprobe) (Na; .15Cao.07) 
Al; 1 00017 14H20). The bands at 1170, 1085, 800, 780 and 460 cm! correspond to the admixture 
of quartz. 

Wavenumbers (cm~: 3545w, 3460w, 3400w, 1615w, 1405w, 1170sh, 1085, 860sh, 825sh, 800sh, 
780sh, 715s, 737, 713s, 663s, 633s, 603s, 556s, 460. 
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O20 Tungstite WO;3-H,O 
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Locality: San Antonio de Calacalani mine, Cercado province, Oruro department, Bolivia. 
Description: Yellow massive from the association with hydrotungstite, kaolinite and quartz. 
Wavenumbers (cm~!): 3350, 2950sh, 1620, 955sh, 935, 725sh, 705sh, 671s, 372. 
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Locality: Menzenschwand U deposit, near Menzenschwand, Kunkelbach valley, Schwarzwald 
(Black Forest) Mts., Baden-Wurttemberg, Germany. 

Description: Yellow fibrous crystals from the association with uranophane. Identified by powder 
X-ray diffraction pattern, IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm~ *): 3498s, 3145s, 1630, 1420w, 1030w, 985w, 916s, 724, 599, 503w, 470w. 
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0O23 Bismutocolumbite BiNbO, 
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Locality: Mika pegmatite, Kukurt pegmatite field, Pamir Mts., Tajikistan. 

Description: Black crystal from the association with microcline, boromuscovite, tourmaline and 
pyrochlore-supergroup minerals. The empirical formula is (electron microprobe) (Bip 96Sbo.02) 
(Nbo.71 Tao. 30)O4. 

Wavenumbers (cm): 715sh, 690sh, 635s, 587s, 436. 


O24 Billietite Ba(UO2)604(O0H)6s:8H20 
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Locality: An unknown locality in Kazakhstan. 
Description: Yellow massive. Identified by powder X-ray diffraction pattern and qualitative electron 


microprobe analysis. 
Wavenumbers (cm): 3540sh, 3350, 3200, 1626, 1550sh, 1395, 1012, 906s, 645sh, 530sh, 465s. 
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O25 Bauranoite BaU,O0,7-4-5H,O 
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Locality: Streltsovskoe U—Mo deposit, near Krasnokamensk, Chita region, Transbaikal area, Siberia, 
Russia (type locality). 

Description: Brown massive from the association with calciouranoite, uraninite and uranophane. 
Identified by powder X-ray diffraction pattern and qualitative electron microprobe analysis. 

Wavenumbers (cm~ *): 3460sh, 3375s, 3230sh, 1631, 1512w, 1390w, 986, 891s, 800sh, 463s, 400. 


O26 Behoite Be(OH)>, 
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Locality: Malyshevskoe emerald deposit, Middle Urals, Russia. 


Description: Rounded crystals. Identified by powder X-ray diffraction pattern. 
Wavenumbers (cm~ *): 3510, 3480, 3450sh, 1067s, 885, 782s, 755s, 719, 612w, 522, 432. 
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027 Bahianite Al;Sb°t;0,,(OH)> 
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Locality: Serra das Almas, Paramirum region, Bahia, Brazil (type locality). 

Description: Brown pebble. The empirical formula is (electron microprobe) Als oF€o.2Sb2 7Nbo.1 
(O,OH)16. 

Wavenumbers (cm ~'): 3195, 1610w, 1460w, 973, 907, 810, 713s, 667s, 623, 609, 541, 481s, 
465sh, 412. 


028 Bixbyite (Mn°*,Fe°*),0; 
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Locality: Thomas Range, Juab Co., Utah, USA. 
Description: Black cubic crystal from the association with topaz, quartz and pseudobrookite. 
Wavenumbers (cm™*): 1085w, 666, 570sh, 557, 497s, 480s. 
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029 Brucite Mg(OH) 


1.0 


Transmittance 
D 
ON 


500 1000 1500 3000 3500 4000 
Wavenumber (cm) 
Locality: Bazhenovskoe (Bazhenovskoye) chrysotile asbestos deposit, Middle Urals, Russia. 
Description: Grey split crystal from the association with lizardite. The empirical formula is (electron 


microprobe) (Mgo.99Feo.o1)(OH)2. 
Wavenumbers (cm): 3702s, 3650sh, 1060sh, 1018w, 957w, 680sh, 640sh, 560, 454s. 


030 Bottinoite Ni[Sb°*(OH)¢]>-6H5O 
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Locality: Ramsbeck, Sauerland, Germany. 

Description: Bluish green. The empirical formula is (electron microprobe) (Nio.o3M£80.11F€0.03) 
(Sb: .92T €9.93)(OH,O)12-2H20. 

Wavenumbers (cm~‘): 3510, 3450sh, 3325s, 1627, 1154, 1105sh, 1065sh, 1034, 827, 777, 704, 
635sh, 605s. 
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O31 Belyankinite Ca(Ti,Si,Nb,Zr)5_¢(O,OH)12_16:°8—10H20 (7?) 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Light yellow pseudomorph after platy lomonosovite crystal. Associated minerals are 
aegirine, microcline and rhabdophane. The empirical formula is (electron microprobe) 
(Cao.72Mno.97)(Tis,13S10.4gNbo.39)(O,OH),-nH20. 

Wavenumbers (cm ‘): 3350s, 3250sh, 1655sh, 1633, 1035, 896, 750sh, 640sh, 510sh, 475s, 390sh. 


032 Belyankinite Ca(Ti,Si,Nb,Zr)5_¢(O,OH))2_16:°8—10H20 (7?) 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Brownish pseudomorph after platy lomonosovite crystal. Associated minerals are 
aegirine, microcline and rhabdophane. Mn-rich variety. The empirical formula is (electron micro- 
probe) (Cap.67Mno.45)(T15 38Si9.34Nbo,28)(O,OH),-H20. 

Wavenumbers (cm~!): 3360s, 1630, 1020, 680sh, 540s, 475s, 440sh. 
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033 Béhmite AIO(OH) 
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Locality: Vishnevye (Vishnyovye) Mts., Chelyabinsk region, South Urals, Russia. 
Description: Yellowish crystals growing on natrolite. Identified by powder X-ray diffraction pattern 


and IR spectrum. 
Wavenumbers (cm *): 3275s, 3075s, 1605w, 1450w, 1330w, 1151, 1067s, 760sh, 741s, 635s, 566, 
493s, 397. 


O34 Bayerite Al(OH); 
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Locality: Cerro Sapo area, Ayopaya province, Cochabamba province, Bolivia. 

Description: Light grey crystals from carbonatite. Identified by qualitative electron microprobe 
analysis (only Al has been detected) and IR spectrum. 

Wavenumbers (cm~ '): 3625, 3560s, 3510sh, 3420, 3370sh, 3290sh, 1650w, 1540w, 1405w, 1390w, 
1308w, 1057, 995sh, 966s, 922, 824, 760sh, 730sh, 703s, 670sh, 617, 565sh, 532s, 520sh, 
461, 405w. 
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O35 Baddeleyite ZrO, 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Brown prismatic crystal from the association with fluorapatite, forsterite, magnetite 
and calcite. Identified by qualitative electron microprobe analysis (only Zr has been detected) and 


IR spectrum. 
Wavenumbers (cm): 1083w, 737, 615sh, 579, 509s, 447, 406s. 


036 Béhmite AIO(OH) 


1.0 
> 0.8 
QO 
2 
S 
= 
£ 
N 
= 06 
i 
= 
0.4 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Valley of the Suluai river, Lovozero alkaline complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Growth of colourless crystals. Identified by IR spectrum. 

Wavenumbers (cm *): 3280, 3085s, 2088w, 1972w, 1152, 1068s, 770sh, 736s, 625s, 487s, 398. 
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037 Melanophlogite (CH4,N2)2-x(N2,CO3)6—yS146092 
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Locality: Rio Fortullino, Rosignano Marittimo, Lovorno province, Tuscany, Italy. 

Description: Colourless pseudocubic crystals from the association with calcite. Identified by IR 
spectrum. 

Wavenumbers (cm _'): 1230, 1170sh, 1117s, 1080sh, 1030sh, 798, 785sh, 659, 601, 538, 494, 464s. 


038 Braunite Mn**Mn**,SiO,> 
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Locality: Elgersburg, Ilmenau district, Thuringian Forest, Thuringia, Germany (type locality). 

Description: Black bipyramidal crystals from the association with barite and hematite. Identified by IR 
spectrum. The empirical formula is (electron microprobe) Mng¢.71Feo. 16Cao.osM80.05Alo.96S11.00012- 

Wavenumbers (cm *): 1110w, 945s, 840sh, 717, 621s, 551s, 521s, 483, 450, 420sh, 390. 
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039 Vandenbrandeite Cu**(UO.)(OH), 
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Locality: Kalongwe, Shaba, Democratic Republic of Congo (type locality). 
Description: Dark green platy. Identified by powder X-ray diffraction pattern and IR spectrum. 


Wavenumbers (cm~'): 3510s, 3415s, 3265, 2915, 2810, 2217w, 2010w, 1940w, 1625w, 1510w, 
1390w, 1137, 1080, 1029, 979s, 934, 896s, 859s, 844s, 803s, 695w, 660, 552, 507, 457s. 


O40 Perovskite CaTiO; 
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Locality: loko-Dovyrenskiy layered massif, Buryatia Republic, Eastern Siberia, Russia. 
Description: Brown grains from calcic metasomatite. The empirical formula is (electron microprobe) 


Cag. 90Feo 04111 0603. 
Wavenumbers (cm): 1091w, 965sh, 875sh, 655s, 572s, 430sh, 393s. 
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042 Varlamoffite Sn3Fe°*O,(OH)3:nHO (?) 
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Locality: Zarechnoe Sn deposit, Pamir Mts., Tajikistan. 

Description: Olive green pseudomorph after stannite. Insufficiently investigated mineral. Amor- 
phous. Sometimes varlamovite contains admixture of cassiterite, and for this reason, it was 
erroneously considered as a poor-crystallized cassiterite. The empirical formula is (electron 
microprobe) Sn3 93Feo. ggAlo.99(0,OH),-nH20. 

Wavenumbers (cm “): 3250s, 1625, 1595, 1425w, 1175sh, 1080sh, 1010w, 870sh, 809s, 680sh, 
621s, 500s, 475sh. 


043 Vismirnovite ZnSn(OH)<¢ 
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Locality: Mushiston Sn deposit, Kaznok valley, Penjikent, Zeravshan range, Tajikistan (type locality). 

Description: Olive green pseudomorph after stannite or késterite. Identified by powder X-ray 
diffraction pattern, IR spectrum and electron microprobe analysis. The empirical formula is 
(electron microprobe) Zno.62F€0.37CUo.07SN0.94(0H)6:nH20. 

Wavenumbers (cm~ '): 3165s, 3125sh, 2955s, 1690w, 1625sh, 1603w, 1555sh, 1395w, 1173, 850sh, 
788, 643, 534s, 470sh, 420sh. 
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O44 Wodginite MnSnTa,Og 


0.8 


Transmittance 
S&S 
ON 


500 1000 1500 3000 3500 4000 
Wavenumber (cm’) 

Locality: Vishnyakovskoe REE-Li-Ta deposit, Irkutsk region, Siberia, Russia. 

Description: Brown grains in pegmatite, in the association with alkaline beryl. Identified by 
powder X-ray diffraction pattern. The empirical formula is (electron microprobe) 
Mno.oSno.4Ta2.1Nbo.2LixO;,. 

Wavenumbers (cm *): 1070w, 1035w, 835, 810, 730sh, 685, 655sh, 613s, 560sh, 477, 420sh. 

O45 Valentinite Sb,O; 
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Locality: An unknown locality in China. 


Description: Yellow spherulites on stibnite. Identified by IR spectrum. 
Wavenumbers (cm): 692, 585, 539s, 500s, 465s, 440sh. 
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046 Wiistite Fe’*O 
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Locality: Burned dump of the Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: Black crust with submetallic lustre. Investigated by B.V. Chesnokov. Identified by 
powder X-ray diffraction pattern. Cubic, a = 4.032 A. The empirical formula is (electron micro- 
probe) Feo. 97Mno 92Mgo,.010. 

Wavenumbers (cm~!): 595w. 450s, 424s, 405s. 


047 Manganite Mn°*O(OH) 
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Locality: Ilfeld, Nordhausen, Harz, Thuringia, Germany (type locality). 

Description: Black prismatic crystal from the association with baryte. Confirmed by IR spectrum. 

Wavenumbers (cm~'): 2600, 2250sh, 2010s, 1600sh, 1150, 1114, 1085s, 630sh, 610sh, 596s, 
499s, 449s. 
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O48 Hydrotalcite Mg.Al.(CO3)(OH)6-4H 20 
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Locality: Solvverkets Kisgrube, Snarum, Norway (type locality). 

Description: White platy grain with perfect cleavage from massive lizardite, from the association 
with dolomite. The empirical formula is (electron microprobe) Mgs. 95Alı ggF€0.17(C0O3) 
(OH) 16:nH20. 

Wavenumbers (cm~!): 3590s, 2950sh, 1655, 1378s, 1056w, 995w, 956, 855, 651s, 555sh, 405s. 


O49 ‘“Hydronasturan” H,U>07-5-6H,0 (?) 
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Locality: Streltsovskoe U-Mo deposit, near Krasnokamensk, Chita region, Transbaikal area, Siberia, 
Russia. 
Description: Black massive, with resinous lustre. Investigated by G.A. Sidorenko. Possibly structur- 


ally related to bauranoite. 
Wavenumbers (cm *): 3400s, 1635, 1510w, 1410w, 978s, 890s, 460, 395. 
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O50 “Hydronasturan” H,U>07-5-6H>,0 (?) 
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Locality: Streltsovskoe U-Mo deposit, near Krasnokamensk, Chita region, Transbaikal area, Siberia, 
Russia. 
Description: Black massive, with resinous lustre. Investigated by G.A. Sidorenko. Possibly structur- 


ally related to bauranoite. 
Wavenumbers (cmh: 3390s, 1629, 1490w, 1390w, 960s, 887s, 490sh, 455s, 420sh. 


O51 Hematite Fe,0; 
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Locality: Bou Azzer, Morocco. 

Description: Black spherulites with red streak. Identified by IR spectrum and qualitative electron 
microprobe analysis. 

Wavenumbers (cm): 647, 532s, 455s, 401w. 
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052 Hydrohetaerolite Zn.Mn°*,Og-H,O 
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Locality: Esperanza mine, Agios Konstantinos, Lavrion mining District, Attikí (Attika, Attica) 
Prefecture, Greece. 

Description: Black octahedra. Identified by morphological features, IR spectrum and electron 
microprobe analysis. The empirical formula is (electron microprobe) (Znı.s1Mno.39) 
Mn, o0o0g:nH20. 

Wavenumbers (cm~!): 3210, 1565, 660sh, 627s, 533s, 475, 445, 405. 


O53 Gerasimovskite (Mn,Ca)(Nb,T1)5_6(O,OH))>_16°8-9H2O (?) 
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Locality: Mt. Malyi Punkaruaiv, Lovozero alkaline complex, Kola peninsula, Murnansk region, 
Russia (type locality). 

Description: Grey platy pseudomorph after vuonnemite from the association with ussingite, 
manganoneptunite, rhabdophane-(Ce) and tugtupite. The empirical formula is (electron micro- 
probe) Mno.5Cao.3(Nb3.5Tiz 3Si9.2)(O,OH),-7H20. 

Wavenumbers (cm~!): 3300s, 1645, 1450, 1015, 927, 635s, 536s. 
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O54 Bindheimite (Pb,0)2Sb20,¢(O,OH)-nH2O 
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Locality: Bottomley prospect, San Jacinto district, Pershing Co., Nevada, USA. 
Description: Fine-grained aggregate forming pseudomorph after a sulfosalt mineral. The empirical 


formula is (electron microprobe) (Pb,.16Cao.28Nao.29Mngo, 14)Sb2.99 06(O,OH)-nH20. 
Wavenumbers (cm~ *): 3430, 3310, 1600, 1024, 930, 783, 686s, 450sh, 428s, 410sh. 


056 “Grandiferrite’ CaFe°*,O- 
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Locality: Burned dump of the Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: Grey massive from the association with hematite, srebrodolskite, magnesioferrite and 
aciculite. Grandiferrite was investigated by B.V. Chesnokov. It has technogenetic origin, and for 
this reason, it is not approved by the IMA CNMNC. Trigonal. Unit-cell parameters are a = 6.0, 
c = 31.3 A. The chemical composition is (electron microprobe, wt. %) Fe203 84.37, AlO; 0.11, 
CaO 11.72, MnO 3.45, MgO 2.35, total 102.00. 

Wavenumbers (cm~!): 570sh, 544s, 465, 403. 
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057 Galaxite Mn7*AlO, 
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Locality: Malosidelnikovskoe Mn deposit, Middle Urals, Russia. 

Description: Dark brown grains from the association with sonolite, tephroite, rhodochrosite and 
alabandite. The empirical formula is (electron microprobe) (Mno ogFeo.92)(Aly.95Feo.04 Vo0.01 )O4- 

Wavenumbers (cm ‘): 1087w, 710sh, 640s, 546, 472s. 


O58 Gahnite ZNAI,O4 
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Locality: Verbannyi stream, Rezh district, Middle Urals, Russia. 

Description: Greenish-blue pebble. The empirical formula is (electron microprobe) 
(Zno.65F€0.17M80.17Mn0.01)Al2.0004. 

Wavenumbers (cm '): 1085w, 735, 661s, 590sh, 556, 503s. 
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O59 Groutite MnO(OH) 
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Locality: Kirivograd, Ukraine. 
Description: Radial aggregates of black flattened crystals. Identified by powder X-ray diffraction 


pattern. 
Wavenumbers (cm~'): 2820, 2655s, 2015, 1925, 1142w, 1115w, 1085w, 1025s, 998s, 610sh, 
582s, 532s. 


060 Gibbsite Al(OH); 
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Locality: Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Colourless crystals from the association with natrolite. Identified by IR spectrum. 

Wavenumbers (cm*): 3620, 3520s, 3468s, 3392, 3374, 2005w, 1635w, 1615w, 1020s, 968, 040sh, 
914, 830sh, 799, 750, 695sh, 667, 625, 590sh, 583, 560s, 530sh, 516s, 503s, 453, 426, 415sh. 
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O61 Goethite FeO(OH) 
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Locality: Hagendorf South pegmatite, Cornelia mine, Hagendorf, Waidhaus, Upper Palatinate, 
Bavaria, Germany. 
Description: Cluster of brown acicular crystals from the association with phosphate minerals. 


Identified by IR spectrum. 
Wavenumbers (cm *): 3350sh, 3120s, 1770, 1640, 1080, 1000, 890s, 797, 660, 593s, 465s, 410sh. 


062 Mn-hydroxide 062 
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Locality: Black Water mine, Apache Co., Arizona, USA. 

Description: Black acicular crystals. Only Mn has been detected by electron microprobe analysis. 
The strongest reflections of the powder X-ray diffraction pattern [d, A (I, %)] are 4.24 (100), 4.10 
(80), 2.828 (50), 2.694 (50), 2.458 (60), 2.390 (90), 2.351 (50), 2.193 (50), 1.783 (50), 1.710 (70), 
1.623 (50), 1.448 (70). The mineral needs further investigation. 

Wavenumbers (cm~'): 3390, 1024, 1001, 792w, 754w, 705sh, 695sh, 685, 648, 604, 554s, 523s, 
515sh, 488s, 474, 405. 
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0O63 Bracewellite CrO(OH) 
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Locality: Merume river, Mazaruni district, Guyana (type locality). 

Description: Brown pebble. Identified by powder X-ray diffraction pattern. The empirical formula is 
(electron microprobe) (Cro.63F€0.22Al0.14V0.01O(OH). 

Wavenumbers (cm~!): 2840s, 1962, 1925, 1080sh, 983, 915sh, 665sh, 645sh, 624s, 549s, 525sh, 
495sh, 407. 


O64 Brookite TiO, 
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Locality: Crosetto talc mine, Prali, Germanasca valley, Torino province, Piedmont, Italy. 
Description: Yellow-brown platy crystals. Identified by powder X-ray diffraction pattern and 
electron microprobe analysis. The empirical formula is (electron microprobe) Tip 99Feo 91 O>. 

Wavenumbers (cm): (3420), 850sh, 750sh, 598s, 523, 490, 430. 
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0O65 Brookite TiO, 
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Locality: Saranpaul, Subpolar Urals, Russia. 
Description: Brown platy crystals from the association with monazite-(Ce), muscovite and quartz. 


Identified by morphological features and qualitative electron microprobe analysis. 
Wavenumbers (cm ‘): 855sh, 735, 605s, 530, 550sh, 422. 


066 Spinel MgAl,O, 
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Locality: Twin Lakes, Fresno Co., California, USA. 


Description: Blue crystals. Identified by IR spectrum and qualitative electron microprobe analysis. 
Wavenumbers (cm~!): 715sh, 775sh, 745sh, 680s, 595sh, 579, 511s, 470sh. 
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067 Cr-hydroxide 067 CrO(OH)-nH,O 
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Locality: Onega Lake, Karelia, Russia. 

Description: Green massive aggregate from the association with gibbsite. Isostructural with 
lepidocrocite and y-CrO(OH). Identified by electron diffraction pattern and electron microprobe 
analysis. The empirical formula is (electron microprobe) (Cro.7;Alo.29)O(OH):-nH20. 

Wavenumbers (cm '): 3450sh, 3240s, 2900sh, 2030w, 1625, 1050, 920w, 763w, 720sh, 615sh, 
565s, 484s, 420sh, 400w. 


O68 Hydrocalumite Ca ,Al(OH).(CI,OH)-3H,O 
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Locality: Lakargi Mt., Upper Chegem caldera, Kabardino-Balkarian Republic, Northern Caucasus, 
Russia. 

Description: Grey massive from the association with spurrite and calcite. Identified by powder X-ray 
diffraction pattern and qualitative electron microprobe analysis. 

Wavenumbers (cm): 3635s, 3480, 3100sh, 1615w, 792s, 620sh, 565sh, 533s, 421s. 
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069 Hollandite Ba(Mn**.Mn°*5)O4¢ 
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Locality: Dry Gill mine, Caldbeck Fells, Cumbria, England, UK. 


Description: Black massive aggregate from the association with mimetite. The empirical formula is 


(electron microprobe) Bag.9Pbo.2Mnz7.6Feo 30 16. 
Wavenumbers (cm): 722, 568s, 540s, 470. 


O70 Lepidocrocite FeO(OH) 


0.9 
(D) 
= 
Sg 07 
= 
= 
N 
(= 
a} 
= 
=a 


500 1000 1500 2500 3000 3500 4000 
Wavenumber (em^ 
Locality: Gestoso mine, Gestoso, Manhouce, São Pedro do Sul, Viseu district, Portugal. 


Description: Dark red crust from the association with beudantite. Identified by IR spectrum. 
Wavenumbers (cm): 3120, 2900sh, 1157w, 1020, 746, 515s, 478s, 370s. 
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O71 Schoenfliesite MgSn(OH). 
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Locality: Lupikko mine, Pitkaranta district, Karelia Republic, Russia. 

Description: Yellow grains from the association with magnetite, phlogopite, fluorite, hamber- 
gite, helvine, serpentine and calcite. The empirical formula is (electron microprobe) 
Mgo.3sMno.145No.97Feo,04(OH )e. 

Wavenumbers (cm *): 3240s, 3125s, 1160s, 1080, 1020sh, 965sh, 833, 759s, 645, 531s, 374. 


O72 Demidovskite Ca;g(Fe** ;;Al)SigO47Cl¢ 
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Locality: Burned dump of the coal mine number 45, Kopeisk, Chelyabinsk coal basin, South Urals, 
Russia. 

Description: Technogenetic compound related to mayenite and brearleyite. Investigated by 
B.V. Chesnokov. 

Wavenumbers (cm): 980sh, 955, 920sh, 889s, 740sh, 683s, 543, 463s, 414. 
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O73 Diaspore AIO(OH) 
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Locality: Saranovskiy mine, Sarany, Perm region, Middle Urals, Russia. 
Description: Lilac platy crystals. The empirical formula is (electron microprobe) 


Alo.o6Cro.03Feo.01(OH). 
Wavenumbers (cm~!): 3350sh, 2990, 2910, 2400sh, 2115, 1983, 1082s, 966s, 755, 705sh, 677s, 


577s, 520s. 


O74 “Hydroromeite’” (H20,Ca)2Sb206(0H,O)-nH20 
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Locality: Khaidarkan Sb—Hg deposit, Fergana valley, Alay range, Osh region, Kyrgyzstan. 

Description: Yellow fine-grained aggregate. Pseudomorph after stibnite. The empirical formula is 
(electron microprobe) (Cag.g7Nap.95Ko.02)Sb1.g9910.1; 06(OH,O)-nH20. 

Wavenumbers (cm *): 3355s, 1650, 1600sh, 1090w, 955, 810sh, 725s, 606w, 589w, 566w, 460s. 
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O75 Davidite-(La) (La,Ce)(Y,U,Fe7*)(Ti,Fe**)29(0,OH)3 
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Locality: Bektau-Ata massif, Karagandy region, Kazakhstan. 

Description: Black crystal. Investigated by I.V. Pekov. The empirical formula is (electron micro- 
probe) Lao.sCeo.sNdo.1 Yo.sTi12.9Fe6.7Mno 5(0,OH)3:. 

Wavenumbers (cm~!): 1015w, 710sh, 567s, 470. 


O76 Yttrocrasite-(Y) (Y,Th,Ca,U)(Ti,Fe*)>(O,OH)<¢ 
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Locality: Diabazovoe deposit, near Zhitkovichi, Homel region, Byelorussia. 

Description: Black grains from the association with euxenite-(Y) and synchysite-(Y). Metanict, amor- 
phous and hydrated variety. Weak band at 1,475 cm” ' is due to the admixture of synchysite-(Y). 
The empirical formula is (electron microprobe) (Yo36Cao.11€eo.11Ba0.11 Uo.09Ndo.99Gdo.o4D Yo.03 
Lao.02 Y bo.02Smo.02)(Ti1 .16Nbo.72F€0.07Al0.05)(0,0H)6:nH20. 

Wavenumbers (cm~!): 3260, 3200sh, 2660sh, 1627, 1475w, 967, 865, 740sh, 595s, 525sh, 
470s, 373s. 
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O77 Delafossite CutFe*tO, 
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Locality: Gayskoe Zn—Cu deposit, Orenburg region, South Urals, Russia. 
Description: Black crusts. Identified by powder X-ray diffraction pattern and electron microprobe 


analysis. 
Wavenumbers (cm~!): 425sh, 406s, 386, 375sh. 


O78  Ixiolite (Ta,Nb,Fe,Mn)O> 
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Locality: Vasin-Myl’k Mt., Voron’i Tundras, Kola peninsula, Murnansk region, Russia. 

Description: Dark grey grains from the granitic pegmatite. Associated minerals are albite, pollucite, 
trilithionite, microlite and zircon. The empirical formula is (electron microprobe) 
(Tag.4sMno 22Sn9o,.11Nbo.osFeo.ogT10,03)O2. 

Wavenumbers (cm~'): 1080w, 820sh, 627s, 500sh. 
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O79 Ilmenite Fe*TiO; 


0.9 
0.7 
(D) 
Q 
(= 
S 
a= 
z 0.5 = 
fae) 
fo 
=a 
0.3 


500 1000 1500 3000 3500 4000 
Wavenumber (cm’) 
Locality: Vavnbed Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 
Description: Black platy crystal from the association with albite and zircon. Mn-rich variety. 


The empirical formula is (electron microprobe) Feo.7;Mng.32Tip.97O3. 
Wavenumbers (cm ‘): 1090w, 690sh, 542s, 455s. 


O80 Ingersonite Ca;Mn7*Sb?*,0,4 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden (type 
locality). 

Description: Yellow crystals from the association with filipstadite and roméite. Confirmed by 
qualitative electron microprobe analysis. 

Wavenumbers (cm): 765sh, 745sh, 719s, 692, 670sh, 615sh, 490sh, 468s, 451s. 
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O81 Coronadite Pb(Mn**<Mn**5)Oj.¢ 
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Locality: Imiter mine, Imiter district, Djebel Saghro, Ouarzazate province, Morocco. 

Description: Black crust from the association with mimetite. The empirical formula is (electron 
microprobe) Pb; o0o(Mn7.58Alo.15 Vo.14F€0.07M80.06)016- 

Wavenumbers (cm~!): 715, 579s, 527s, 475sh. 


O82 Isolueshite (Na,La,Ca)(Nb,T1)O3 
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Locality: Kirovskii apatite mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murnansk region, Russia (type locality). 

Description: Dark brown crystal from the association with microcline, sodalite and natrolite. 
Investigated by A.R. Chakhmouradian. 

Wavenumbers (cm~'): 905sh, 840sh, 730sh, 655sh, 609s, 440sh, 402w, 380w. 
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O83 Quartz SiO, 
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Locality: Kara-Oba W deposit, Betpakdala desert, Karagandy region, Kazakhstan. 
Description: Colourless crystal from the association with fluorite. Identified by IR spectrum. 
Wavenumbers (cm™*): 1171s, 1145sh, 1084s, 798, 779, 696, 513, 459s. 


O84 Kassite CaTi,0.(OH)> 
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Locality: Saranovskiy mine, Sarany, Perm region, Middle Urals, Russia. 

Description: Radial aggregate of green platy crystals. Identified by powder X-ray diffraction pattern. 
The empirical formula is (electron microprobe) (Cao.93M8g0.04Nao.01)(T11.89Cro.08Al0.04)04(O0H)2. 

Wavenumbers (cm _‘): 3135, 984, 958, 866, 846, 690, 605sh, 575s, 530sh, 495s, 455s, 425sh, 393. 
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O85 Korshunovskite Mg ,Cl(OH)3-3.5-4H»,O 
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Locality: Borehole at the Korshunovskoe deposit, Irkutsk region, Siberia, Russia (type locality). 
Description: White fibrous aggregate forming veinlet in granular dolomite. Identified by powder 


X-ray diffraction pattern and electron microprobe analysis. 
Wavenumbers (cm~ *): 3650s, 3545s, 3475sh, 1620, 725sh, 680sh, 581s, 420, 394. 


O86 Hydroxyplumboroméite (Pb,1)>(Sb°*,Fe**),0,(OH,O) 
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Locality: Kremikovtsi iron mine, near Sofia, Bulgaria. 

Description: Brownish-yellow fine-grained aggregate from the association with galena, goethite, 
azurite and quartz. The empirical formula is (electron microprobe) (Pb, 6Cao.;Nao.1)(Sb1 6Feo.4) 
O.6(OH,O). 

Wavenumbers (cm ‘): 3390, 915, 779, 660s, 405s. 
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O87 Cafarsite Cag(Ti,Fe,Mn).6_7(AsO3);5-4H»O 
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Locality: Cervandone Mt., Val Devero, Baceno, Verbano-Cusio-Ossola province, Piedmont, Italy. 


Description: Red-brown grain in rock. Identified by morphological features and qualitative electron 


microprobe analysis. 
Wavenumbers (cm '): 3325, 1640w, 818, 773, 744, 685s, 620sh, 605sh, 588s, 493, 476, 440. 


O88 Uranyl oxide O88 Pb(UO,)O 2-nH,O 
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Locality: Synthetic. 
Description: Investigated by wet chemical analysis and powder X-ray diffraction. Isostructural with 


clarkeite. 
Wavenumbers (cm): 3480sh, 3295, 1580w, 1535w, 1415w, 1010w, 841s, 750, 685sh, 550sh, 
520sh, 450s, 392s. 
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O89 Uranyl oxide O89 Ca(UO2)O.-nH»O 
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Locality: Synthetic. 


Description: Investigated by wet chemical analysis and powder X-ray diffraction. Isostructural with 


clarkeite. 
Wavenumbers (cm): 3500, 3230, 1625, 1427, 1340w, 1318w, 981w, 918s, 460s. 


0O90 Cafetite CaTi,0O;-H,O 


0.9 
0.7 

(D) 

Q 

S 

= 

= 05 

= 

N 

S 

a 

= 

= 
0.3 
0.1 


500 1000 1500 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Beige platelets from the association with nabalamprophyllite. Identified by IR spectrum. 
The empirical formula is (electron microprobe) (Cag 9gNao 94)(Ti3.93Nbp 97) O04:H20. 

Wavenumbers (cm~ *): 3330sh, 3080, 2960sh, 1670sh, 1615sh, 1534w, 1000, 876, 828, 767, 663s, 
508s, 440s. 
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O91 “Hydropyrochlore” (H,O,H30°,Ca),Nb2(O,OH), 
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Locality: Lueshe mine, Kivu, Democratic Republic of Congo. 

Description: Octahedral crystal. The empirical formula is (electron microprobe) [(H2O,H30",0), 
Cao.17Nao.06KĶ0.045r0.03U0.03]1(Nb1 v0Tio.10)(0,0H)7. 

Wavenumbers (cm™*): 3360, 3230, 1634, 1610sh, 1037, 897, 740sh, 645sh, 614s, 470sh, 
426s, 405sh. 


O92 Clinobehoite Be(OH)>, 
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Locality: Malyshevskoe emerald deposit, near Malyshevo township, Ekaterinburg region, Middle 
Urals, Russia (type locality). 

Description: Radial aggregate of colourless elongated platy crystals. Holotype sample. Associated 
minerals are bavenite, bityite, phillipsite, analcime and albite. Monoclinic, space group P2); 
a = 11.020(8), b = 4.746(6), c = 8.646(9) A, P = 98.94(8)°. Optically biaxial (—), a = 1.539(1), 
B = 1.544(1), y = 1.548(1); 2V = —80°. Dineas = 1.93(3) g/cm”, Deac = 1.92 g/cm°. The strongest 
reflections of the powder X-ray diffraction pattern [d, A (I, %)] are 2.714 (100), 3.61 (90), 5.43 (80), 
3.76 (70), 3.16 (70), 2.306 (70), 3.98 (60). 
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Wavenumbers (cm ‘): 3570sh, 3550s, 3490, 3475sh, 3450sh, 3400, 3310, 1225sh, 1167s, 1104, 
988, 935, 840sh, 805s, 732s, 706s, 685sh, 627, 620sh, 532, 516w, 491w, 456, 433, 420w. 


O93 Kassite CaTi,0.(OH)> 
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Locality: Afrikanda massif, Afrikanda, Kola peninsula, Murnansk region, Russia. 

Description: Aggregate of brownish platy crystals from the association with cafetite, perovskite and 
titanite. Holotype sample. Orthorhombic. Optically biaxial (—), æ = 1.95(1), p = 2.13(1), 
y= 2211) 2V = 36% D meas = 3:42 g/cm’, Deae = 3.418 g/cm’. The strongest reflections of 
the powder X-ray diffraction pattern [d, A (I, %)] are 3.30 (100), 1.761 (100), 4.77 (50), 3.63 (40), 
2.29 (40), 1.501 (40), 7.2 (30).The empirical formula is [Cag 95(H3O0)o.94Nao 01 (T11 .92F€0.06åAl0.05) 
O3, 96(OH)2.04- 

Wavenumbers (cm~ *): 3140, 2915, 1020sh, 984, 958, 864, 845sh, 690s, 600sh, 584s, 530sh, 500sh, 
454s, 405sh. 


O94 Cafarsite Cag(Ti,Fe,Mn)6_7(AsO3);7-4H»O 
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Locality: Cervandone Mt., Val Devero, Baceno, Verbano-Cusio-Ossola province, Piedmont, Italy. 
Description: Red-brown grain in rock. Identified by IR spectrum and qualitative electron microprobe 
analysis. 


Wavenumbers (cm~ *): 3335, 1620w, 1580w, 1000w, 820, 772, 740sh, 681s, 620sh, 575s, 491s, 
475s, 445sh. 
O96 Calciouranoite (Ca,Ba,Pb)U ,0,7-5H,O 


1.0 


= 
oo 


Transmittance 
=p) 
nN 


0.4 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm) 


Locality: Streltsovskoe U-Mo deposit, near Krasnokamensk, Chita region, Transbaikal area, Siberia, 
Russia (type locality). 

Description: Orange prismatic crystals from the association with calcite, bauranoite, uraninite 
and uranophane. Holotype sample. Optically biaxial (—), a = 1.76, p = 1.84, y = 1.87. Dmeas = 
4.62 g/cm°. The powder X-ray diffraction pattern is indistinct; the strongest reflections are 
at 4.00, 3.406, 3.050, 2.68 and 2.00 A. The empirical formula is (Cag.74Bag.13Pb0.07Nao.06) 
U1.7007:4.8H20. 

Wavenumbers (cm~ *): 3475sh, 3375s, 3220sh, 1633, 1495w, 1408w, 960sh, 889s, 800sh, 475s, 430sh. 
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Locality: Afrikanda massif, Afrikanda, Kola peninsula, Murnansk region, Russia. 

Description: Black tetragonal crystal from the association with perovskite, titanite, zirconolite-2M, 
magnetite, diopside, magnesiohastingsite, phlogopite and calcite. Identified by powder X-ray 
diffraction pattern and electron microprobe analysis. Investigated by I.V. Pekov. The chemical 
composition is (wt. %) CaO 11.26, FeO 1.48, TiO2 16.04, ZrO, 70.56, Nb20; 0.10, total 99.85. 

Wavenumbers (cm~!): 1085w, 860sh, 695, 596s, 492s, 460s, 405sh. 


O98 Cassiterite SnO, 


0.9 
0.8 
eB) 
Q 
(æ 
= 
= 
z 0.7 e. 
fae) 
aa 
= 
0.6 


500 1000 1500 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Merekskoe Sn deposit, Bureinskii range, near Chegdomyn, Khabarovsk region, Russia. 

Description: Brown transparent twin. Almost pure SnO, (only trace amounts of Fe and Nb have been 
detected by electron microprobe analysis). 

Wavenumbers (cm~!): 690sh, 632s, 600sh, 528, 380w. 


O99 Cassiterite SnO, 
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Locality: Dzhalindinskoe Sn deposit, Khabarovsk region, Russia. 

Description: Brown botryoidal aggregate (“wood tin”). The empirical formula is (electron micro- 
probe) (Sno.94Alo.03F€0.02S10.02)02. 

Wavenumbers (cm): 1080w, 705sh, 664s, 600sh, 509s, 400sh. 


QO100 = Painite CaZrAloO,5(BO3) 
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Locality: Nam Ya (Namya), Shan State, Kumon Range, Myanmar. 
Description: Orange crystal. The empirical formula is (electron microprobe) (Cao. 93Mno.01) 


ZI 1 03Al9.99015(BO3). 
Wavenumbers (cm~*): 1366, 1307, 796, 761, 732, 705sh, 650s, 588s, 547, 520sh, 505s, 450sh, 420sh. 


0101 Curite Pb,U%";0,7-4H,O 
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Locality: Iron mine, Kovdor, Kovdor alkaline-ultramafic complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Orange-red massive. Identified by electron microprobe analysis (U:Pb = 5:2). 

Wavenumbers (cm ‘): 3490sh, 3310, 3195, 2920sh, 1610, 1550w, 960sh, 833, 705sh, 455s, 410sh. 
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O102 Cristobalite SiO, 
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Locality: Technogenetic. 


Description: Colourless grains from slag. Identified by IR spectrum and qualitative electron micro- 


probe analysis. 
Wavenumbers (cm *): 1200, 1160sh, 1093s, 1040sh, 795, 680sh, 620, 520sh, 483s. 


0103 Hydrocalumite Ca ,Al(OH).6(ClI,OH):-3H,O 
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Locality: Lakargi Mt., Upper Chegem caldera, Kabardino-Balkarian Republic, Northern Caucasus, 
Russia. 

Description: Black massive from the association with spurrite and calcite. Identified by powder 
X-ray diffraction pattern. The empirical formula is (electron microprobe) Caz 17M280.04 
Alo.33Feo.03Clo.6(OH)6.4:nH2O. Contaminated by a carbonate? 

Wavenumbers (cm *): 3635s, 3490, 3100sh, 1650w, 1615w, 1105w, 850sh, 792, 535s, 422s. 
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0104 Chalcophanite ZnMn**,07-3H5O 
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Locality: Kremikovtsi iron mine, near Sofia, Bulgaria. 

Description: Black (with red reflexes) platy crystals from the association with hematite, 
cryptomelane and goethite. Identified by IR spectrum. The empirical formula is (electron micro- 
probe) Zn, 91 Feo.o3Mnz 9607-nH20. 

Wavenumbers (cm *): 3385, 3295, 1625w, 790w, 662, 619, 588w, 531s, 499s, 475s, 440s, 400sh. 


O105 Goethite FeQ(OH) 
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Locality: Hagendorf South pegmatite, Hagendorf, Waidhaus, Upper Palatinate, Bavaria, Germany. 

Description: Parallel-fibrous aggregate forming crust on rock. Identified by IR spectrum. Weak band 
at 1,085 cm! is due to the admixture of quartz. 

Wavenumbers (cm *): 3110, 1760w, 1640w, 1085w, 910, 796, 564, 468s, 432s, 396s. 
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0106 Corundum Al O, 


1.0 
0.8 
5 
S 
g 
N 
= 
S 
Ke 0.6 
0.4 
250 750 1250 1750 


Wavenumber (cm’’) 
Locality: Ilmeny (Il’menskie) Mts., South Urals, Russia. 


Description: Blue crystal from desiliconized pegmatite. 
Wavenumbers (cm *): 770sh, 643s, 602s, 433. 


0107 Cafetite CaTi,05-H,O 
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Locality: Rasvumchorr Mt., near Yuksporlak pass, Khibiny alkaline complex, Kola peninsula, 
Murnansk region, Russia. 

Description: Beige spherulites from the association with natrolite, annite, astrophyllite, titanite, 
aeschynite-(Ce), fluorapatite and pyrophanite. Investigated by I.V. Pekov. Identified by single- 
crystal X-ray diffraction pattern and electron microprobe analysis. The chemical composition is 
(wt. %) Na,O 0.5, K,O 0.1, CaO 22.5, FeO 0.8, TiO, 63.5, Nb Os; 3.1, H2O not determined. 
Confirmed by IR spectrum. 

Wavenumbers (cm *): 3350w, 3125, 2950, 1540, 970w, 881, 835, 771, 662, 508s, 439s. 
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O108 Crichtonite Sr(Fe,Mn)3(Ti,Fe) ; 3:03 
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Locality: Kaskasnyunachorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Black isometric grains from the contact zone of foyaite. Associated minerals are 
sanidine, freudenbergite, ilmenite and titanite. Identified by powder X-ray diffraction pattern 
and electron microprobe analysis. The empirical formula is (Sro55Cag45)(Feo.7Mno 3) 
(Tiy5.3Fe; 7Z10.6Mgo0.3Cro0.1)O38. 

Wavenumbers (cm~!): 1075w, 1020sh, 740sh, 710sh, 625sh, 582s, 535s, 485sh, 430sh. 


0109 Lueshite NaNbO; 
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Locality: Sallanlatva massif, southern Karelia, Russia. 

Description: Dark brown cubic crystal. The empirical formula is (electron microprobe) 
(Nao.s1Cao.15C€0.02)(Nbo.s5Tio.12F€0.03)03. 

Wavenumbers (cm~ +): 770sh, 635s, 375. 
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0110 Lithiophorite (Al,Li)Mn*tO,(OH)> 
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Locality: Mt. Malyi Punkaruaiv, Lovozero alkaline complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Black pseudomorph after serandite from the association with natrolite, rhabdophane-(Ce), 
murmanite, gerasimovskite and punkaruaivite. The empirical formula is (electron microprobe) 
Cao 0381.01 Alo. 46+Mg0,03F €0.02 F'ao.02N bo 01. LiMn: 9902(OH),Clo 92-220. 

Wavenumbers (cm *): 3370, 3250sh, 1627, 980w, 905w, 630sh, 570sh, 505s, 468s, 430sh. 

O111 Magnesioferrite MgFe°*,O, 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Varmland, Sweden. 

Description: Black octahedral crystals from the association with hematite and calcite. The empirical 
formula is (electron microprobe) (Mgo.s3Mno.09F€0.08)Fe€2.0004. 

Wavenumbers (cm~!): 1089w, 680sh, 630sh, 567s, 424, 410sh. 
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0112 ‘“Microlite’ (Ca,Na,H,0,H30)2Ta20,(OH,F,O) 
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Locality: Orlovka, Transbaikal area, Eastern Siberia Region, Russia. 
Description: Brown crystal. Confirmed by qualitative electron microprobe analysis. 


Wavenumbers (cm~!): 3300w, 2930sh, 1065w, 1005w, 850sh, 635s. 


0113 ‘“‘Microlite’ (Ca,Na)2Ta.O¢(F,O,OH) 
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Locality: Alto Ligonha district, Zambezia province, Mozambique. 


Description: Brown crystal. Confirmed by qualitative electron microprobe analysis. 
Wavenumbers (cm): 1080w, 905sh, 730sh, 680sh, 577s, 401s. 
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O114 Hydroxynatromicrolite (Na,Ca,Bi)>Ta,0,6(OH) 
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Locality: An unknown locality in China. 

Description: Green grain from pegmatite. Confirmed by electron microprobe analysis. Bi-bearing 
variety. The empirical formula is (Nap.95Cag.ggBio. 14Ceo.92Ko.02)(Ta1.93Nbo.06Feo0.91)(O,OH)7. 

Wavenumbers (cm~!): 1015w, 880sh, 715, 660sh, 578s, 405s, 375s. 


O115 Manganbelyankinite (Mn**,Ca)(Ti,Nb)s(O,OH) ,>-9H»O (?) 
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Locality: Pegmatite No. 31, Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, 
Murnansk region, Russia (type locality). 

Description: Brown pseudomorph after platy lomonosovite crystal. Associated minerals are aegirine, 
eudialyte, microcline, natrolite and rhabdophane-(Ce). The empirical formula is (electron micro- 
probe) (Mno.67Cao.59)(Ti4.25Nbo.44510.31)(0,0H) x- nH20. 

Wavenumbers (cm~ *: 3475sh, 3350s, 1633, 1004, 913, 750sh, 670sh, 580sh, 490s. 
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O116 Tantalite-(Mn) Mn7*Ta,O¢ 
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Locality: Alto do Giz pegmatite, Equador, Rio Grande do Norte, Brazil. 


Description: Light brown from the association with calciotantite. The empirical formula is (electron 


microprobe) (Mno.g7Feo.c9Cao,02)(Tao.99Nbo.02) 06. 
Wavenumbers (cm): 870, 860sh, 760sh, 720s, 636s, 571s, 511s, 455. 


O117 Manjiroite (Na,K)(Mn**;Mn°*)O,5-nH,O (?) 
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Locality: Kohare mine, Iwate prefecture, Japan (type locality). 


Description: Black massive. 
Wavenumbers (cm™*): 704, 585s, 534s, 475sh, 415sh. 
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O118 Landauite (Na,Pb)(Mn2*,Y)(Zn,Fe),(Ti,Fe**,Nb)303(0,OH,F) 
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Locality: Burpala alkaline complex, North Baikal area, Siberia, Russia (type locality). 
Description: Coarse black crystals from the association with albite and monazite. The empirical 

formula is (electron microprobe) (Nag.7Pbo.2Cao.1)Mn, 3Zny; 9Fe2.3T1,5.5(0,OH,F)30. 
Wavenumbers (cm): 1154w, 1078w, 1035sh, 725, 618s, 534s, 433. 


O119 Lenoblite VO,-H,O 
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Locality: Borehole number 70, Novyi district, Altyntau ore field, Uchkuduk, Kyzylkum desert, 
Uzbekistan. 

Description: Lilac-grey fibrous aggregate. Identified by powder X-ray diffraction pattern. 

Wavenumbers (cm): 3270, 3030, 1645, 1165w, 1041, 988s, 965s, 897, 815, 783w, 578, 547, 
520sh, 434s. 
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0120 Leiteite ZnAs**,O, 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia (type locality). 
Description: White flexible talc-like plates. Identified by IR spectrum and qualitative electron 
microprobe analysis. 


Wavenumbers (cm~ h: 793, 765, 641s, 605s, 556s, 462, 460. 


O121 = Lithiowodginite LiTa30g 
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Locality: Bakennoe deposit, Ognyovka, Eastern Kazakhstan (type locality?). 

Description: Pinkish-brown grains from pegmatite. Associated minerals are wodginite, ixiolite and 
albite. The empirical formula is (electron microprobe) (Li,Mng 23Feg 93)(Ta2.69Nbo.185No,.18TI9.94) Os. 

Wavenumbers (cm): 1084w, 825, 740sh, 680sh, 625s, 555sh, 479, 425. 
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0122 Niobate 0122 MgNb,0;5(OH))2-9H20 (?) 
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Locality: Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, Russia. 
Description: White fibrous. Related to ternovite. Insufficiently investigated mineral. 


Wavenumbers (cm7’): 3445, 3336s, 3254s, 2975sh, 1685sh, 1669, 1002w, 900sh, 870s, 832, 747, 
570s, 550sh. 


0123 Magnetite Fe**Fe°*,0, 
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Locality: Synthetic. 

Description: Ti-bearing. Identified by powder X-ray diffraction pattern. The empirical formula is 
(electron microprobe) Fez 7Ti9.304. Homogeneous. 

Wavenumbers (cm): 585s, 530sh, 453w. 
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0124 Lesukite Al (OH);C1-2H20 
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Locality: Northern Break of the Large Fissure Tolbachik Eruption (1975—1976), Tolbachik volcano, 
Kamchatka peninsula, Russia (type locality). 

Description: Yellow-orange, massive. Holotype sample. Cubic, space group /m3m, a = 19.878(1)A. 
The empirical formula is (Al, 7gFeo.22)(OH)4 44Cl, 56°3.04H2O. Optically isotropic, n = 1.53-1.55. 
D=1.91 g/cm’. Strong lines of powder X-ray diffraction pattern [d, A (I, %)] are 9.94 (20), 
8.11 (70), 7.03 (50), 4.47 (60), 3.23 (70), 2.706 (100), 2.446 (80), 1.957 (70). 

Wavenumbers (cm ‘): 3660sh, 3420s, 3250sh, 3080sh, 1630s, 1200sh, 1114, 1045, 969, 770sh, 
710sh, 630sh, 590s, 523, 465. 


0125 Columbite-(Mn) (Mn**,Fe7*)(Nb,Ta)2O0¢ 
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Locality: Bakennoe deposit, Ognyovka, Eastern Kazakhstan. 

Description: Black crystal from granitic pegmatite. The empirical formula is (electron microprobe) 
(Mno.71F€0.29)(Nb1.69Ta0.26T10.05)06. 

Wavenumbers (cm~'): 1030w, 830sh, 695s, 600s, 550s, 510sh. 


2.5 Oxides and Hydroxides 287 


0127 Murataite-(Y) (Y,Na)¢Zn(Zn,Fe**)4(Ti,Nb) ;>059(O,F,OH) oF 4 
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Locality: Synthetic. 
Description: Investigated by N.I. Organova. 
Wavenumbers (cm~!): 1085w, 860sh, 720sh, 650sh, 522s, 470sh. 


0128 Brearleyite Ca,2Al,4030Cl> 
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Locality: Burned dump of the Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: Yellow-green massive from the association with cuspidine and melilite. Technogenetic. 
The empirical formula is Ca12.25sM80.23Al12.88Fe°"1 12(S104)0.21031.68Cl2.77(0,0H)x- 

Wavenumbers (cm *): 1078w, 1004, 940, 831s, 784s, 700, 606, 561s, 442s. 
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0129 Marokite CaMn>*,O, 
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Locality: Dump of vein No. 2, Tashgagalt, 17 km SE of Ouarzazate, Ouarzazate province, Morocco 
(type locality). 
Description: Black crystal from the association with braunite and hausmannite. Streak is brownish- 
red. The empirical formula is (electron microprobe) Cap. 93:Mg0.91Feo.91 M2. 9904. 
Wavenumbers (cm~!): 685sh, 668s, 627, 600sh, 587s, 523s, 472s, 431. 
0130 Manganosite MnO 
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Locality: Nordmark deposit, Filipstad district, Värmland, Sweden. 


Description: Green grains from the association with dolomite and hausmannite. 
Wavenumbers (cm™*): 1493w, 609, 494s, 405s. 
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O131 Maghemite FeO; 
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Locality: Synthetic y-Fe.03. 
Description: Brown fine powder. Specific surface area is 25 m7/g. Identified by powder X-ray 


diffraction pattern. 
Wavenumbers (cm~!): 722w, 693, 635s, 608, 585, 552s, 479w, 438, 417, 400. 


0132 Loparite-(Ce) (Na,Ce,Ca,Sr,Th)(Ti,Nb)O3 
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Locality: Railway station Khibiny, Khibiny alkaline complex, Kola peninsula, Murnansk region, 
Russia (type locality). 

Description: Black twin from alkaline pegmatite. Partly metamict. The empirical formula is (electron 
microprobe) (Nao.44C€0.20Lao.16Ndo.03Ca0.09Sr0.05 Tho.01)(Tio.87Nbo.11F€0.02 )O3. 

Wavenumbers (cm~!): 680sh, 609s, 410s. 
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0133 Nordstrandite Al(OH); 
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Locality: Kirovskii mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk 
region, Russia. 
Description: Aggregate of snow-white scaly crystals from the association with natrolite and hilairite. 


Identified by IR spectrum. 
Wavenumbers (cm ‘): 3660, 3625, 3555s, 3500s, 3430, 3380sh, 1060, 1035sh, 1003, 966s, 917, 
815, 766s, 740sh, 707, 668, 630, 612, 585, 564s, 527s, 511s, 458, 405. 


0134 Takanelite Mn**Mn**,09-3H5O 
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Locality: Bautzen, eastern Saxony, Germany. 

Description: Black massive. Identified by IR spectrum, powder X-ray diffraction pattern and electron 
microprobe analysis. The empirical formula is (Mng 7¢6Cag,.14Feo.95Ko.95)Mn4Oo:nH20. 

Wavenumbers (cm~!): 3350, 1610w, 1015w, 610sh, 496s, 457s, 440sh. 
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O135 Nepskoeite [Mg,Cl(OH)7-6H2O] 
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Locality: Asia Nepskoe salt deposit, Nepa river basin, Lower Tunguska, Eastern Siberia, Russia 
(type locality). 

Description: Yellowish nodule from the association with anhydrite and halite. Nepskoeite was 
erroneously described as a new chloride-hydroxide mineral. Really its powder X-ray diffraction 
pattern, IR spectrum and other physical properties correspond to borate mineral shabynite, 
Mg;5(BO3)(C1,OH)2(OH)s:4H20. Nepskoeite shows colour reaction on boron with quinalizarine. 

Wavenumbers (cm ‘): 3665w, 3640w, 3580w, 3410s, 1634s, 1380sh, 1301s, 880, 734s, 692, 594, 455. 


0136 Plumboferrite Pba (Mn+, Mg)o.33Fe°* 10.6701833 
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Locality: Jakobsberg, Filipstad, Värmland, Sweden (type locality). 

Description: Black tabular crystal from the association with jacobsite and hematite. Confirmed by 
IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm~!): 565s, 450sh, 405. 
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0137 Onoratoite SbgO,,Cl> 
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Locality: Cetine de Cotorniano mine, Rosia, Siena, Tuscany, Italy (type locality). 
Description: Cluster of white acicular crystals from the association with stibnite, cetineite, 


klebelsbergite and quartz. Confirmed by IR spectrum and qualitative electron microprobe analysis. 
Wavenumbers (cm): 983w, 929w, 775sh, 701, 665sh, 619, 539, 470s. 


0138 Plumbomicrolite (Pb,O).Ta,O,.(OH) 
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Locality: Ploskaya Mt., Western Keivy massif, Kola peninsula, Murnansk region, Russia. 
Description: Brown octahedral crystal from amazonite pegmatite. The empirical formula is (electron 
microprobe) (Pb, 52Sn7*p 1,U**9.93)(Ta0.97Nbo 67T io. 1gFe0.13Wo0,05)O6(OH,F):nH,O. Plumbomicrolite 
has been discredited, but the existence of this specimen shows that it is a valid mineral species. 
Wavenumbers (cm): 3420w, 1650w, 840w, 630sh, 542s, 375sh, 348s. 
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0139 Hausmannite Mn7*Mn**,0, 
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Locality: Langban deposit, Bergslagen ore region, Filipstad, Värmland, Sweden. 
Description: Black isometric crystals from the association with barytocalcite and brucite. Confirmed by 


IR spectrum and electron microprobe analysis. The empirical formula is Mnz 64Zn0.17F€0.16Al0.0304. 
Wavenumbers (cm): 1080w, 980sh, 617s, 514s, 417. 


0140 Opal SiO>-nH50 
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Locality: Valec, Karlovy Vary region, Bohemia, Czech Republic. 


Description: Colourless, botryoidal (hyalite). 
Wavenumbers (cm~ '): 3570w, 3350w, 1628w, 1200sh, 1103s, 1060sh, 940sh, 798, 700sh, 570sh, 470. 
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0141 Natanite Fe**Sn(OH), 
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Locality: Mushiston Sn deposit, Kaznok valley, Penjikent, Zeravshan range, Tajikistan (type 
locality). 

Description: Greenish-brown pseudomorph after stannite or késterite. Identified by powder X-ray 
diffraction pattern, IR spectrum and electron microprobe analysis. The empirical formula is 


(electron microprobe) Feo ¢6Cug25ZNng. 15S; co( OH )¢. 
Wavenumbers (cm *): 3140s, 2945s, 2390sh, 1700w, 1650w, 1395w, 1174, 1022, 870, 780sh, 641, 
534s, 472s. 


O142 Natroniobite NaNb,O;(OH) (?) 
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Locality: Lesnaya Varaka, near Khabozero, Kola peninsula, Murnansk region, Russia (type locality). 

Description: Honey-yellow grains from the association with dolomite and phlogopite. The empirical 
formula is (electron microprobe) (Nao.7Cao.6)(Nb1 .9T10.1)(0,O0H)6. 

Wavenumbers (cm~'): 3290, 2900sh, 1625w, 1100sh, 690sh, 596s, 413. 
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0143 Polycrase-(Y) (Y,Ca,Ce,U,Th)(Ti,Nb,Ta)2O0¢ 
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Locality: Flakaberget, Jokkmokk, Lappland, Sweden. 

Description: Dark brown grains from the association with microcline, quartz and allanite-(Y). 
Metamict, amorphous. The empirical formula is (electron microprobe) (Yo.42Cag.25Cep,95Lao.o4 
Dyo.04Ndo.03Gdo.03U0.04Tho.03)(T1.45Nbo.31Feo.171a0.07)-nH20. 

Wavenumbers (cm~ '): 3480w, 3240, 1620sh, 1520, 1400sh, 960sh, 850, 645s, 490. 


O144 Oxycalciopyrochlore (Ca,Na,U)2Nb2060 
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Locality: Bjørkedalen, Porsgrunn, Telemark, Norway. 

Description: Brown grain from pegmatite. The empirical formula is (electron microprobe) 
(Cao.v0Nao.s2U**0, 16C€0.09Ndo.02Tho.02Pbo.01)(Nb1.32Ti0.60 Ta0.08)06.71(0H,F)o.29. Oxycalciopyrochlore 
has been discredited, but the existence of this specimen shows that it is probably a valid mineral 
species. 

Wavenumbers (cm~ *): 850sh, 650s, 610sh, 465, 390. 
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O145 MHydroxycalciopyrochlore (Ca,Na,H,O).Nb20,6(OH) 
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Locality: Vishnevye Mts., Chelyabinsk region, South Urals, Russia. 
Description: Brown crystal from alkaline pegmatite. The empirical formula is (electron microprobe) 


(Ca1.08Nao.67U*"0.03Ce0.03Lao.02)(Nb1 .74Tio.21 Ta0.05)06.00(0H0.89:nH20. 
Wavenumbers (cm): 3270, 1630, 860sh, 750sh, 675sh, 630sh, 599s, 461, 403. 


0146 Pyroaurite Mg,Fe°*,(CO3)(OH);¢-4H»O 


1.0 
O 
= 0.8 
sg 
2 
= 
N 
= 
9°) 
m 
= 
0.6 


500 1000 1500 3000 3500 4000 


Wavenumber (em^ 


Locality: Kraubath, Leoben, Styria, Austria. 

Description: Brown platelets. Identified by IR spectrum and electron microprobe analysis. Mn-rich 
variety. The empirical formula is (Mgs 2Fe”"o.8)(Fe°*i 2Mn?"o.8)(CO3XOH)16:nH20. 

Wavenumbers (cm): 3445s, 3060w, 2950sh, 1600w, 1360s, 731s, 695sh, 589, 465sh, 420sh, 387s. 


2.5 Oxides and Hydroxides 297 


O147 + Priderite (K,Ba),(Ti,Fe):O;¢6 
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Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 
Description: Black crystals from the association with natrolite, titanite and ilmenite. Identified by IR 
spectrum and electron microprobe analysis. The crystals contains Ba-dominant zones corres- 
ponding to henrymeyerite. The mean empirical formula is (K;.;Bao.2)(Ti7.2Feo.7Nbo,1)(O,OH) 16. 
Wavenumbers (cm~!): 772, 590, 461s, 420sh. 


0148 Partzite (Cu2*,H,O),Sb°*,0,(OH,O) 
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Locality: Tereksai deposit, Jalalabad region, Kyrgyzstan. 

Description: Green pseudomorph after chalcostibite. Identified by IR spectrum and qualitative 
electron microprobe analysis. A questionable and insufficiently investigated mineral. Discredited 
by the IMA CNMNC. 

Wavenumbers (cm ‘): 3520sh, 3300s, 1660sh, 1640, 1600sh, 1165sh, 1080sh, 960, 910sh, 810sh, 
732s, 604, 569, 462s. 
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0149 = Stibiocolumbite SbNbO, 
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Locality: Little Three mine, Ramona, Ramona district, San Diego Co., California, USA. 

Description: Brown crystal from granitic pegmatite. The empirical formula is (electron microprobe) 
(Sbo.76Bio.20ST0.05)(Nbo.76 1'a9.23T 19.02) O4- 

Wavenumbers (cm ^: 708, 620sh, 590s, 370. 


0150 Stenhuggarite CaFe°*(As°*O,)(As°**Sb°*Os) 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden (type 
locality). 

Description: Orange grains from the association with hematite. 

Wavenumbers (cm *): 836w, 781, 742, 675sh, 656s, 580sh, 568s, 532s, 503, 461, 440sh, 390sh. 
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0151 Srebrodolskite Ca,Fe°*,0; 
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Locality: Burned dump of the Chelyabinsk coal basin, Kopeisk, South Urals, Russia (type locality). 

Description: Black granular aggregate from the association with anhydrite, magnesioferrite and 
fluorellestadite. Investigated by B.V. Chesnokov. Dmeas = 4.04(1) g/cm’, Deatc = 4.03 g/cm”. 
Orthorhombic, a = 5.420 (3), b = 14.752 (3), c = 5.594 (3) A. The empirical formula is (elec- 
tron microprobe) Ca, 99Fe; 9)Mgo.osMnoo30s5_,.The strongest reflections of the powder X-ray 
diffraction pattern [d, A (I, %) (hkl)] are 7.381 (100) (020), 3.690 (100) (040), 2.797 (60) (002), 
2.710 (60) (200), 2.676 (100) (141), 1.946 (70) (202), 1.844 (100) (080). 

Wavenumbers (cm~!): 705sh, 630sh, 582s, 438, 402, 385sh. 


0152 Rutile TiO, 
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Locality: Alto Ligonha, Mozambique. 

Description: Black pebble from a placer. Ta,Fe-rich variety (struverite). The empirical formula is 
(electron microprobe) (Tip 6Feg 2T ag 15Nbo 95)O>. 

Wavenumbers (cm): 1084w, 680sh, 594s, 539s, 470sh, 385. 
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0153 Simpsonite Al,Ta3;0,3(OH) 
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Locality: Manono mine, Manono town, Katanga, Democratic Republic of Congo. 
Description: Beige massive from the association with quartz, rankamaite and alumotantite. 


Investigated by A.V. Voloshin. 
Wavenumbers (cm *): 3320, 908, 795sh, 781, 720sh, 653s, 585, 561s, 525, 497s, 476, 434s. 


O154 Schoepite (UOQ,)g0.(OH),2°-12H,O 
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Locality: Gornoe U deposit, Transbaikal area, Siberia, Russia. 

Description: Yellow tabular crystals. Identified by powder X-ray diffraction pattern. Investigated by 
G.A. Sidorenko. 

Wavenumbers (cm *): 3550sh, 3350, 3265sh, 1615, 1400w, 1030, 907s, 850sh, 513, 457s, 405. 
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O155 Stibiotantalite SbTaQ, 
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Locality: Vasin-Myl’k Mt., Voron’i Tundras, Kola peninsula, Murnansk region, Russia. 
Description: Black crystals from the association with quartz, microcline, albite and holtite. 


Investigated by A.V. Voloshin. 
Wavenumbers (cm~ !): 688s, 599s, 465, 417, 394. 


O156 Tellurite TeO, 
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Locality: Bambolla mine, Moctezuma, Sonora, Mexico. 

Description: Yellow acicular crystals with perfect cleavage. Identified by powder X-ray diffraction 
pattern and qualitative electron microprobe analysis. 

Wavenumbers (cm): 734s, 597s, 449, 422. 
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0157 Tenorite CuO 
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Locality: Northern Break of the Large Fissure Tolbachik Eruption, Tolbachik volcano, Kamchatka 
peninsula, Russia. 

Description: Black prismatic crystals. Identified by powder X-ray diffraction pattern, IR spectrum 
and qualitative electron microprobe analysis. 

Wavenumbers (cm~ *): 575sh, 515s, 455sh. 


0158 Ranciéite (Ca,Mn**)Mn**,09-3H5O 
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Locality: Lepkhe-Nelm Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Brown pseudomorph after serandite from the association with natrolite, taeniolite, 
fluorapatite and neptunite. Identified by powder X-ray diffraction pattern, IR spectrum and 
electron microprobe analysis. The empirical formula is (Cag 57Mno.37Nao.06)(Mn3 95F€0.05) 
(O,OH)4:nH,0. 

Wavenumbers (cm *): 3540sh, 3310, 1650sh, 1615, 1550sh, 675sh, 620sh, 502s, 448s. 


2.5 Oxides and Hydroxides 303 


0159 Hydroxycalcioromeite (Ca,Na)>(Sb°*,Ti)»0¢(OH,O) 
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Locality: Långban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden. 

Description: Brownish-yellow octahedral crystal from the association with calcite and phlogopite. 
Identified by IR spectrum and electron microprobe analysis. The empirical formula is 
(Caı.s6Nao.17Mno.11)(Sb1 .94F€0.04T10.02)06(0,0H). 

Wavenumbers (cm~!): 3560w, 1074w, 820, 760sh, 710s, 500sh, 455s. 


0160 Rutile TiO, 
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Locality: Polozhikha river, Middle Urals, Russia. 

Description: Dark brown pebble from a placer. Identified by powder X-ray diffraction pattern and 
qualitative electron microprobe analysis. 

Wavenumbers (cm™*): 740sh, 590sh, 524s, 407. 


304 2 IR Spectra of Minerals and Reference Samples Data 


O161 Todorokite (Na,Ca),(Mn,Mg,Al)60;2-3-4H2O 
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Locality: Akhtenskiy mine, near Magnitka, South Urals, Russia. 


Description: Brown dendrite from the association with pyrolusite and goethite. Identified by powder 


X-ray diffraction pattern. 
Wavenumbers (cm): 3400, 3150, 1635, 760, 625sh, 557s, 524s, 458, 435. 


O162 Tridymite SiO, 
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Locality: Vechec, Vranov nad Tepl’ou, Presov region, Slovakia. 
Description: Twinned platy crystals from the association with lechatelierite. Identified by IR 


spectrum. 
Wavenumbers (cm): 1160sh, 1103s, 1075sh, 810sh, 790, 580w, 535, 510sh, 478s. 
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O163 Tausonite SrTiO; 
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Locality: Tausonitovaya Gorka, Murun alkaline complex, Aldan shield, Eastern Siberia, Russia (type 
locality). 
Description: Dark red cubic crystals from the association with aegirine, microcline and magnetite. The 


empirical formula is (electron microprobe) (Sro 73Nao.ogCao.05C€0.03Lao.02(T1o.96F€0.02Nbo.02)03. 
Wavenumbers (cm~!): (1087), 795sh, 705sh, 576s, 455sh, 385. 


0164 Tapiolite-(Fe) Fe**Ta,0, 
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Locality: Parelhas, Borborema province, Rio Grande do Norte, Brazil. 

Description: Black crystals from pegmatite. Streak is brown. The empirical formula is (Feo. 97Mng 03) 
(Ta 6sNbo.16Al0.07F€0.06T10.03)O6. 

Wavenumbers (cm ‘): 860sh, 725sh, 627s, 540, 457. 
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0165 Thoreaulite Sn7*Ta,O< 
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Locality: Manono mine, Manono town, Katanga, Democratic Republic of Congo. 


Description: Yellow grains from the association with microcline, cassiterite and lithiotantite. 


The empirical formula is (Sno 94P bo .08)(Tar ggNbo.11)O6¢. 
Wavenumbers (cm): 887, 765sh, 700sh, 650s, 527sh, 510, 468s. 


O166 Cristobalite SiO, 
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Locality: Contact zone of meteorite from an unknown locality. 
Description: White granular aggregate. Identified by IR spectrum. 
Wavenumbers (cm ‘): 1192, 1087s, 790, 614, 482s. 
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O167 Lechatelierite SiO, 
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Locality: Contact zone of meteorite from an unknown locality. 


Description: Grey massive, with conchoidal fracture. Identified by IR spectrum and qualitative 


electron microprobe analysis. 
Wavenumbers (cm~'): 1190sh, 1150sh, 1090s, 940sh, 790, 610w, 470s. 


O168 Periclase MgO 
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Locality: Burned dump of the Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: Deep red crystals. Fe-rich variety. The empirical formula is (electron microprobe) 
Mg0.63Feo.34Mnpo 030. 

Wavenumbers (cm '): 580sh, 443s. 
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0169 Uvanite U*%,U°*.<O>,-15H5O (?) 
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Locality: Synthetic. 

Description: Yellow powder. Identified by powder X-ray diffraction pattern. Investigated by 
G.A. Sidorenko. 

Wavenumbers (cm *): 3560, 3425, 1615, 1430w, 1010, 990sh, 903, 605s, 495s. 


0170 “Bismutopyrochlore” (Bi,U,Ca,Pb),,,(C,H2O),_,(Nb,Ta,Fe**),0¢(0,OH) 
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Locality: Mika pegmatite, Rangkul’ Highlands, Pamir Mts., Tajikistan. 

Description: Black crystal from the association with lepidolite and topaz. Metamict, amorphous. 
The empirical formula is (Big.37U031Cao.27Pb0.16Nao0.06Ko.065b0.05Mno.o1 Ceo.01L-ao.01 Tho 01) 
(Nb; .5s3Tao.23F€0.13Al0.05M80.04T10.02)06.10(0H)o.90nH20. 

Wavenumbers (cm): 3300w, 1640w, 845sh, 620s, 490sh, 450sh. 
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QO171 Holfertite (UQO3),.75 T104[(H2O0)3Capo 95] 
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Locality: Starvation Canyon, Thomas Range, Utah, USA (type locality). 

Description: Yellow prismatic crystals from the association with quartz, topaz, pseudobrookite and 
hematite. The empirical formula is Cap ;9>Nao.o4Ko .92(UO2)1.81(T10.91 Feo.o6M80.03)(O,OH)4:nH20. 
Weak bands at 1,085, 799, 780 and 460 cm~! correspond to the admixture of quartz. 

Wavenumbers (cm ‘): 3390, 3230w, 1645sh, 1626, 1085w, 1050w, 897, 799w, 780w, 650sh, 
613s, 516, 460w. 


0172 Khaidarkanite Cu,Al;(OH) 14F3:2H»,O 
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Locality: Khaidarkan Sb—Hg deposit, Fergana valley, Alai range, Osh region, Kyrgyzstan (type 
locality). 

Description: Random aggregate of blue needle-like crystals from the association with calcite, 
quartz, barite, fluorite, malachite, Cu-allophane, conichalcite, chrysocolla and poor-investigated 
aluminium fluorhydroxyde. Holotype sample. Monoclinic, space group C2/m, a = 12.346(3), 
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b = 2.907(3), c = 10.369(7) A, B = 97.90(2) A, V = 368(1) A?, Z = 1. The empirical formula 
is Nag. 26CU4. 99Al3.12(OH) 14.51 F>.g0(SOa)o,19(S104)9.05°1.19H2O. Optically biaxial (+), a = 1.585(2), 
B = 1.615(3), y = 1.648(2), 2V = 80°-90°. Dmeas = 2.84(1) g/cm, Deac = 3.00 g/cm. 
Strong lines of the powder X-ray diffraction pattern [d, A (I, %) (hkD] are 10.29 (80) (001); 
5.589 (90) (20-1); 4.232 (100) (20-2); 2.828 (90) (203); 2.362 (100) (310); 1.871 (80) (114, 51-1); 
1.817 (80) (51-2). 

Wavenumbers (cm~ *): 3585, 3500, 3390, 3210s, 1635, 1590sh, 1135, 1100, 1036s, 930, 885, 742, 
656, 610sh, 572, 506s, 450s. 


0173 Hégbomite (Mg,Fe)3(Al,Ti)gO;5(OH) 
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Locality: Nikolae-Maximilianovskaya pit, near Magnitka, Chelyabinsk region. South Urals, Russia. 
Description: Dark brown dipyramidal crystals from the association with clinochlore. Investigated by 


V.I. Stepanov. 
Wavenumbers (cm~ *): 3330w, 740sh, 675s, 635sh, 511s. 


O174 Franconite Na2Nb4014:9H20 
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Locality: Poudrette (Demix) quarry, Mont Saint-Hilaire, Rouville RCM (Rouville Co.), Montérégie, 
Québec, Canada. 

Description: White fibrous aggregate from pegmatite. Confirmed by qualitative electron microprobe 
analysis. 

Wavenumbers (cm): 3410, 3330, 3190, 1676w, 1650sh, 931, 913, 876, 840sh, 671, 601s, 575sh, 
544s, 465sh. 


0175 Chromite Fe? + Cr,O, 
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Locality: Shurugwi, Great Dyke, Zimbabwe. 
Description: Black isometric crystals. The empirical formula is (electron microprobe) Feo.o5sMg0.33CT1.44 


Alo.26T10.0204. 
Wavenumbers (cm): 690sh, 629s, 502s, 450sh, 410sh. 


O176 Chlormagaluminite (Mg,Fe**),Al,(OH) >(Cl>,CO3)-2H>O 
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Locality: Kapaevskaya pipe, middle Angara river, Irkutsk region, Siberia, Russia (type locality). 
Description: Yellow-brown scaly aggregate from the association with clinochlore and magnetite. 
Specimen No. 82771 from the Fersman Mineralogical Museum of the Russian Academy of 


Sciences, Moscow, Russia. 
Wavenumbers (cm7 ’): 3500s, 3430s, 1615w, 1500sh, 880sh, 855, 678s, 640sh, 547, 445s, 377. 


0178 Schwertmannite Fe°*,<0,6(OH),2(SO.)> 
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Locality: Dubnik, Prešov region, Slovakia. 

Description: Brown massive. Confirmed by powder X-ray diffraction pattern and semiquantitative 
electron microprobe analysis. Contains admixture of hydrogoethite. 

Wavenumbers (cm '): 3350sh, 3150s, 1630, 1210sh, 1130s, 1065sh, 975, 887, 798, 702, 670, 
603s, 460s. 


0179  Fluorcalciomicrolite (Ca,Na,O)2(Ta,Nb,T1)20.¢(F,O,OH) 
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Locality: An unknown locality in Minas Gerais, Brazil. 

Description: Brown octahedral crystals. The empirical formula is (electron microprobe) 
(Ca; .32Nao.34Sbo.04)(Ta1.3gNbo.46 M10, 16)06.3Fo.7-nH20. 

Wavenumbers (cm *): 3350, 1670w, 1610sh, 1555w, 1074w, 880sh, 720sh, 650sh, 575s, 390s. 
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0180 Stibiconite Sb°*Sb°*;0,(OH) 
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Locality: Tereksai deposit, Jalalabad region, Kyrgyzstan. 
Description: Fine-grained light green aggregate from the association with quartz. H,O-bearing 
variety. Confirmed by IR spectrum and qualitative electron microprobe analysis. 


Wavenumbers (cm): 3340, 1640w, 1090w, 954, 735s, 675sh, 655sh, 610, 458s, 430sh. 


0181 Cervantite Sb°*Sb°*O, 
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Locality: Le Cetine di Cotorniano mine, Chiusdino, Siena province, Tuscany, Italy. 
Description: Acicular crystals. Confirmed by IR spectrum and qualitative electron microprobe 


analysis. 
Wavenumbers (cm—*): 1110w, 950, 738s, 665sh, 646s, 611, 450sh, 434s. 
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0182 Opal SiO>:nH5O 
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Locality: Lausitz, Saxony, Germany. 
Description: White massive. Identified by IR spectrum. 
Wavenumbers (cm): 3427, 1627, 1200sh, 1099s, 795, 678w, 657w, 585w, 474s. 


O183 Aeschynite-(Y) (Y,Ca,Fe,Th)(Ti,Nb)2(O,OH)6¢ 
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Locality: Western Keivy massif, Kola peninsula, Murnansk region, Russia. 
Description: Black grains from pegmatite. Metamict, amorphous. Confirmed by semiquantitative 


electron microprobe analysis. 
Wavenumbers (cm *): 3540sh, 3400, 1625, 1077w, 850sh, 700sh, 620s, 440sh, 405s. 
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O184 Redledgeite Ba(Ti6sCr2)O16:nH20 


0.8 


Transmittance 
S&S 
iN 


— 


500 1000 1500 3000 3500 4000 
Wavenumber (cm') 
Locality: Saranovskii mine, Perm region, Middle Urals, Russia. 
Description: Black grains from the association with chromite. The empirical formula is (electron 


microprobe) (Ba; oKo.1)(Tis.9Cr1 oFeo. 15Mg0.05)(O,OH)16-nH20. 
Wavenumbers (cm *): 3520w, 3450, 1605w, 1075sh, 960w, 762, 620sh, 585s, 486s, 415sh. 


0185 “Laurielawrenceite” (IMA 2005-001) Fe**,Sb°*,07-nH3O (7?) 
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Locality: Wu Ling Sb mine, Jiangxi province, China. 

Description: Brown octahedral crystals on altered stibnite. The empirical formula is (electron 
microprobe) (Fe; sCao.;)(Sb; sASo.2)O7:nH,O. Confirmed by powder X-ray diffraction pattern. 

Wavenumbers (cm): 3360w, 3290, 2350sh, 1630w, 718s, 640, 365. 
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0187 Rankamaite (Na,K),_,(Ta,Nb,Al)4(O,OH),, 
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Locality: Mumba, NW of lake Kivu, Shaba, Democratic Republic of Congo (type locality). 

Description: White fibrous aggregate from the association with muscovite, microlite and simpsonite. 
The empirical formula is (electron microprobe) (Nao. 4Ko.3Cao.1Pbo.05)(Ta2. 8Nbo.7Alo.3F€0.2) 
(O,0OH)i1. 

Wavenumbers (cm ‘): 3690w, 3585, 3295w, 1175w, 1090sh, 1027, 1007, 909, 874, 740sh, 658s, 
584s, 552s, 473. 


0188 Fourmarierite PbU°*,0,3-4H,O 
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Locality: Fergana valley, Uzbekistan. 

Description: Orange massive. Identified by powder X-ray diffraction pattern. Investigated by 
G.A. Sidorenko. 

Wavenumbers (cm *): 3525sh, 3380, 3250sh, 1627, 1520, 1382, 990sh, 905s, 580sh, 464s, 380. 
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0189 Freudenbergite Na¿(Ti,Fe)$016 
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Locality: Kaskasnyunachorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, 


Russia. 
Description: Black grains from the association with rutile, crichtonite, titanite and sanidine. 


The empirical formula is (electron microprobe) Nay 95(T16.35Feo.o5M8o0.13Al0.04Cr0.03) O16: 
Wavenumbers (cm~!): 863, 745sh, 720, 580sh, 565, 511s, 464s, 427s. 


0190 Quartz SiO, 
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Locality: Antandrokomby, near Bity Mt., Manandona Valley, Antsirabe district, Madagascar. 
Description: Grey prismatic crystals from the association with elbaite and rhodizite. Identified by 


IR spectrum. 
Wavenumbers (cm *): 1880w, 1800w, 1170s, 1140sh, 1083s, 798, 779, 694, 512, 459s. 
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O191 Chrysoberyl BeAl,O, 
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Locality: Espirito Santo, Minas Gerais state, Brazil. 
Description: Greenish-yellow transparent twinned crystal. Identified by IR spectrum. 
Wavenumbers (cm~!): (1060), 746, 665sh, 643, 605, 564, 555sh, 528s, 510s, 466, 438. 


0192 Hibonite (Ca,Ce)(Al,Ti,Mg) 2019 
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Locality: Elsiva, Fort Dauphin region, Madagascar (type locality). 

Description: Brown platy crystal from the association with plagioclase and corundum. Identified 
by IR = spectrum. The empirical formula is (electron microprobe) (Cag.gCeo.;Lagos) 
(Alj0.3Tio.6Mgo.6Feo.5)O19. 

Wavenumbers (cm~!): 820sh, 753s, 712s, 594s, 535sh, 460sh. 
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0193 Geikielite MgTiO; 
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Locality: Staryi district, Malyi Murun alkaline massif, Irkutsk region, Eastern Siberia, Russia. 

Description: Black grains in carbonate, from the association with richterite. Streak is brown. The 
empirical formula is (electron microprobe) Mgo g1Feo.19Mng.93 Tip.9703. 

Wavenumbers (cm~!): 1177w, 1083w, 720sh, 697, 558s, 466s, 400sh. 


0194 Opal SiO>nH,O 
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Locality: Hale Creek mine, Mad River ridge, Trinity Co., California, USA. 

Description: White massive from the association with inesite. Identified by IR spectrum. 

Wavenumbers (cm—*): 3630, 3445, 1665w, 1625w, 1210sh, 1172, 1084s, 975sh, 798, 640, 
608, 464s. 
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0195 “Silicopyrochlore”’ (Na,H30,Ca)2(Nb,Ti,Si)206(OH,O)-nH O 
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Locality: Kirovskii mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Brownish-yellow, massive, with conchoidal fracture, from the association with 
aegirine, natrolite and bitumen. The empirical formula is (electron microprobe) (Nag.93Cao, 12) 
(Nb: 22Ti0.26910.44F€0.08)(0,0H)-(H20,H30),. 

Wavenumbers (cm™*: 3325s, 3200sh, 2900sh, 2700sh, 2100sh, 1620sh, 1570, 1404w, 1385sh, 
1216w, 998, 897s, 567s, 473s. 


0196 Brearleyite Cai2A114032Cl2 
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Locality: Burned dump of the Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: Green crust from the association with cuspidine. Technogenetic. The empirical formula 
is Ca12.783M8g0.60Al12 goFe™* 1.20(SiO4)0,45031.68Cl2,.04(OH) 1.54. 

Wavenumbers (cm *): 3300w, 1596w, 1075w, 1003, 938, 834s, 783s, 703, 564, 447s. 
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0197 Mayenite Caj,2Al,4033 
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Locality: Burned dump of the Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 
Description: White massive from the association with anhydrite and fluorellestadite. Technogenetic. 


The empirical formula is (electron microprobe) Ca, 1; 39Mgo.37Al13.54Feo.46(S104)0.430 x. 
Wavenumbers (cm): 1078w, 1003w, 935, 865sh, 836s, 782s, 704, 695sh, 567, 450s. 


0198 Ilmenite Fe**TiO; 
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Locality: Kukurt, Pamir Mts., Tajikistan. 

Description: Black twin from the association with epidote. The empirical formula is (electron 
microprobe; Fe**:Fe°* distributed based on crystal-chemical background) (Fe”*o.75Fe°*o.17 
Mg2o.o6Mno.02)(Tio.83Fe°*0.17)03. 

Wavenumbers (cm): 1147w, 1083, 800sh, 780w, 690, 547s, 457. 
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0199 Zirkelite (Ti,Zr,Ca)O2_, 
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Locality: Gornoozerskii massif, Aldan shield, Siberia, Russia. 


Description: Black platy twins. Metamict, amorphous. Identified by morphological features and 


qualitative electron microprobe analysis. 
Wavenumbers (cm): 3400w, 3210w, 3120w, 1080w, 605s, 472s. 


0200 Goethite FeQ(OH) 
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Locality: Qinglong, Guizhou province, China. 


Description: Brown spherulitic crust on gypsum crystals. Identified by IR spectrum. 
Wavenumbers (cm *): 3050s, 1750w, 1615w, 1560w, 1110, 1060, 898, 800, 560s, 534s, 471s. 
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0201 Zincochromite ZnCr,O, 
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Locality: Srednyaya Padma, near Onega Lake, Karelia Russia. 
Description: Black grains from the association with chromceladonite and roscoelite. The empirical 


formula is (electron microprobe) (Zno.s5sFeo.33M80.06)(Cr1.81F€0.09 Vo.06Alo.03 T1001) O04. 
Wavenumbers (cm~!): 1005w, 938w, 910sh, 611s, 512s, 465sh. 


0202 Zincite ZnO 
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Locality: Franklin, New Jersey, USA. 
Description: Deep red platy, from the association with franklinite. Identified by qualitative electron 


microprobe analysis. 
Wavenumbers (cm~!): 1050w, 865w, 600sh, 530sh, 442s, 420s, 375. 
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0203 Goethite FeQ(OH) 
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Locality: Poona, India. 
Description: Brown columnar aggregate from the association with zeolites. Identified by IR 


spectrum. The empirical formula is (electron microprobe) (Feo 95 Vo.92Ct0.9; Alo.o; Mino.91 )O(OH). 
Wavenumbers (cm~!): 3100, 914, 800, 600sh, 588, 480sh, 412s. 


0204 Nordstrandite Al(OH); 
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Locality: Vuoriyarvi alkaline—ultrabasic massif, Northern Karelia, Russia. 

Description: Colourless platy crystals from carbonatite (from the association with ancylite-(Ce)). 
Identified by IR spectrum. 

Wavenumbers (cm *): 3658, 3620, 3550s, 3480s, 3414, 3360sh, 1057, 1000sh, 966, 918, 860sh, 
815sh, 768s, 668, 620, 585sh, 558, 525sh, 511s, 458, 395. 
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0205 Theophrastite Ni(OH) 
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Locality: An unknown locality in Greece. 
Description: Green crust from the association with serpentine and carbonate. Identified by IR 


spectrum and semiquantitative electron microprobe analysis. 
Wavenumbers (cm): 3655s, 1570w, 1420sh, 1375w, 1070w, 975w, 502s, 470sh, 377. 


0206 _ Painite CaZrBAl QO} 
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Locality: Namya, Kumon Range, Myanmar. 
Description: Brownish red crystal from a placer. Identified by IR spectrum and semiquantitative 


electron microprobe analysis. 
Wavenumbers (cm *): 1368, 1308, 798, 761, 738, 700sh, 650s, 589s, 557, 523s, 505s, 470sh, 410sh. 
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0207 Magnetite Fe**Fe**,0, 
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Locality: Dronino iron meteorite, near Dronino village, Ryazan region, Russia. 

Description: Black ferrimagnetic octahedral crystals from the association with taenite, goethite 
and chlorides of Ni. Identified by IR spectrum, magnetic properties and morphological features. 
Streak is black. The empirical formula is (electron microprobe) Fe2.93Nig.93C 09.9304. 

Wavenumbers (cm ‘): 900sh, 790sh, 572s, 385sh. 


0208 Fluorhydroxide 0208 Al(OH) 2F-nH,O 


1.0 
> 08 
QO 
(a 
S 
B= 
= 
N 
S 0.6 
(a 
= 
0.4 


500 1000 1500 2000 3000 3500 4000 


Wavenumber (cm') 


Locality: Khaidarkan Sb—Hg deposit, Fergana valley, Alai range, Osh region, Kyrgyzstan. 

Description: Light blue massive from the association with khaidarkanite, chrysocolla, allophane 
and fluorite. Related to doyleite. The empirical formula is Al; 99(OH),.97F1.93:-nH2O. The lines of 
powder X-ray diffraction pattern [d, A (I, %)] are 4.796 (100), 4.332 (32), 4.171 (25), 2.420 (13), 
2.398 (14), 2.359 (20), 2.341 (16), 1.967 (7), 1.864 (10), 1.454 (8). 

Wavenumbers (cm~ ‘): 3610sh, 3520s, 3425s, 1634w, 1034s, 956, 915, 780sh, 754, 659, 561s, 478. 
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0209 Oxyplumboroméite (Pb, ©O)>Sb206(0,0O0H) 
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Locality: Hamman N’Bail mine, Constantine, Constantine province, Algeria. 
Description: Yellow fine-grained aggregate. The empirical formula is (electron microprobe) 


(Pb, 348d “9. 17ZNo, 12C ao, 10)(Sb”* | goFeo,1 1)06(0,0H)-nH20. 
Wavenumbers (cm Ù: 3200, 1600w, 1410w, 1100w, 940w, 780sh, 682s, 416s. 


0210 Hydrous oxide 0210 CuMn**,07-nH,O 
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Locality: Kremikovtsi iron mine, near Sofia, Bulgaria. 

Description: Brown pseudostalactites from the association with goethite, malachite, azurite 
and segnitite. Related to chalcophanite. The empirical formula is (electron microprobe) 
Bao ;Cuy o0(Mnz 8F€0.1Sb0.1)07:nH20. 

Wavenumbers (cm *): 3320, 3000sh, 1610w, 1025w, 885w, 670sh, 500sh, 450s, 400sh. 
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O211 Droninoite Ni3;Fe°*Cl(OH)s-2H,O 
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Locality: Weathered iron meteorite Dronino, Dronino village, Kasimov District, Ryazan’ region, 
Russia (type locality). 

Description: Brownish green earthy aggregate from the association with taenite, violarite, troilite, 
chromite, goethite, lepidocrocite, nickelbischofite and X-ray amorphous Fe°* hydroxides. Holo- 
type sample. Trigonal, space group R-3m, R3m or R32; a = 6.206(2), c = 46.184(18) A; 
V = 1540.4 (8) Å. The empirical formula is Nis 16Fe°*o.75Fe°"o.97Cl1 62(0H) 10:2.28H20. 
Deac = 2.857 g/cm. Mean refraction index is 1.72(1). The strongest lines of the powder X-ray 
diffraction pattern [d, A (I, %) (hkl)] are 7.76 (100) (006), 3.88 (40) (0.0.12), 2.64 (25) (202, 024), 
2.32 (20) (0.2.10), 1,965 (0.2.16), 

Wavenumbers (cm *): 3375s, 3210sh, 3000sh, 1628, 1540sh, 1058w, 750sh, 674s, 508, 465sh. 


0212 Guyanaite CrO(OH) 
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Locality: Merume river, Mazaruni district, Guyana (type locality). 

Description: Brown pebble. Identified by powder X-ray diffraction pattern and qualitative electron 
microprobe analysis. The strongest reflections of the powder X-ray diffraction pattern [d, À (I, %)] 
are 3.23 (100), 2.531 (20), 2.437 (50), 2.180 (40), 2.113 (20), 1.721 (30), 1.635 (30), 1.612 (20), 
1.518 (10), 1.477 (10), 1.419 (20), 1.340 (10) (Debye-Scherer method, Cu radiation). 

Wavenumbers (cm~ *): 3400w, 2800sh, 1565w, 1515w, 1460w, 1412, 1300sh, 1225s, 1090sh, 537s, 
474, 405. 


0213 Woodruffite (Zn,Mg)3_,(Mn**,Mn°*,Mg),40¢-9-10H>O 
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Locality: Pegmatite No. 62, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Black nodule from the association with todorokite, natrolite and polylithionite. The 
empirical formula is (electron microprobe) Znz oM8g4.6Mn12.402g:nH20. 

Wavenumbers (cm~!): 3325, 1600w, 760sh, 665sh, 570s, 535s, 470s, 430sh. 


O215 Melanophlogite (CH4,N2)2—x(N2,C03)6—y51460092 
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Locality: Rio Fortullino, Rosignano Marittimo, Lovorno province, Tuscany, Italy. 
Description: Colourless pseudocubic crystals from the association with calcite. Identified by 


morphological features and IR spectrum. 
Wavenumbers (cm *): 2375w, 2330, 1230sh, 1165sh, 1118s, 798, 660, 602, 539, 496, 466s, 385w. 


O216 Portlandite Ca(OH) 


0.9 


= 
~] 


Transmittance 
© 
GN 


0.3 


500 1000 1500 2000 2500 3000 3500 4000 
Wavenumber (cm) 

Locality: Ettringer Bellerberg, near Meien, Eifel, Rheinland-Pfalz (Rhineland-Palatinate), Germany. 

Description: Colourless platy crystals from the association with afwillite and ettringite. Identified by 


morphological features, IR spectrum and qualitative electron microprobe analysis. 
Wavenumbers (cm~!): 3645s, 3585w, 427s. 


O217 Brucite Mg(OH) 
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Locality: An unknown kimberlite pipe, Sakha (Yakutia) Republic, Siberia, Russia. 

Description: Greenish-brown grain. Fe-bearing variety. The empirical formula is (electron micro- 
probe) (Mgo.94Feo.o5Mno.o1)(OH)>. 

Wavenumbers (cm ‘): 3705s, 550, 443s, 415sh. 
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O218 Goethite FeQ(OH) 
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Locality: Hilarion mine, Kamariza mines, Lavrion, mining district, Attiki (Attika, Attica) Prefecture, 
Greece. 


Description: Brown scaly aggregate. Identified by IR spectrum. 
Wavenumbers (cm *): 3300sh, 3120s, 1655w, 1030sh, 894, 797, 655sh, 595, 465s, 412s. 


0219 Hochelagaite (Ca,Na)(Nb,T1)40,,-8H,O 
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Locality: Vuoriyarvi alkaline—ultrabasic massif, Northern Karelia, Russia. 

Description: Grey fibrous aggregate from carbonatite. Identified by IR spectrum. The empirical 
formula is (electron microprobe) (Cao 46Bao.1sK0.07Nao.065T0.06 Fho.03)(Nb2.45T11.10Z10.18F eo. 1sM go. 12) 
Or nHO. 

Wavenumbers (cm~!): 3360s, 1633, 928, 883, 660sh, 623s, 527s. 
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0220 Isolueshite (Na,La,Ca)(Nb,Ti)O; 
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Locality: Kirovskii apatite mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murnansk region, Russia (type locality). 

Description: Dark brown crystal from the association with microcline, sodalite and natrolite. 
The empirical formula is (electron microprobe) (Nao .75Cao. Ceo .9sLa9.95Tho.95)(Nbo.6 Tip.4)O3. 

Wavenumbers (cmh: 3420w, 850sh, 609s, 460sh, 400. 


0221 Ternovite (Mg,Ca)(Nb,T1)4011:10H20 (?) 
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Locality: Vuoriyarvi massif, Northern Karelia, Russia. 


Description: White fibrous aggregate from carbonatite. Investigated by V.N. Yakovenchuk. 
Wavenumbers (cm~ *): 3222, 1667, 1600sh, 940sh, 922, 878, 678, 600s, 546s. 
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0222 Barioferrite BaFe°*).0O,0 
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Locality: Southern slope of Har Ye’elim Mt., Hatrurim formation (“Mottled Zone”), Israel (type 
locality). 

Description: Black aggregate of microscopic platy crystals from the association with baryte, calcite, 
magnetite and maghemite. Holotype sample. Hexagonal, space group P63/mmc, a = 5.875 (3) A, 
ea 23137 (19) A; V = 691.6 (5) A®; Z=2. The empirical formula is Bag sFe°*}>.930}o. 
Ferrimagnetic. Deac = 5.31 g/cm”. Reflectance values Ro/Rg, % (A, nm) are 24.51/22.80 (470), 
24.17/22.25 (546), 23.65/21.68 (589), 22.67/20.85 (650). The strongest lines of the powder X-ray 
diffraction pattern [d, A (I, %) (hkl)] are 2.938 (46) (110), 2.770 (100) (107), 2.624 (94) (114, 200), 
2.420 (44) (203), 2.225 (40) (205), 1.627 (56) (304, 2.0.11). 

Wavenumbers (cm 7‘): 635sh, 582s, 544s, 433s. 


0223 Barioferrite BaFe** Ojo 
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Locality: Synthetic. 

Description: Brown powdery. Confirmed by powder X-ray diffraction pattern and qualitative 
electron microprobe analysis. 

Wavenumbers (cm ‘): 645w, 583s, 547, 437s, 400w. 
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0224 Montroseite (V**,Fe°*)O(OH) 
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Locality: Prachovice, Zelezné Hory, Bohemia, Czech Republic. 


Description: Black columnar aggregate from the association with Mn-rich calcite. The empirical 


formula is (electron microprobe) (Vo.72Feo.25Alo.93)O(OH). 
Wavenumbers (cm ‘): 3310s, 2900sh, 2750sh, 1680w, 1450w, 898, 805, 680sh, 635sh, 611, 460s. 


0226 Silhydrite 3Si0,-H,O 
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Locality: Trinity mining claim, Trinity Center, Trinity Co., California, USA (type locality). 

Description: White massive. Identified by powder X-ray diffraction pattern and qualitative electron 
microprobe analysis. 

Wavenumbers (cm *): 3650, 3550, 1660w, 1630, 1240s, 1200s, 1176s, 1080s, 1060sh, 1035s, 936w, 
820, 783, 710w, 623, 575, 545w, 490sh, 462s, 444s, 401. 
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0227 Menezesite Ba2MgZr4(B aNb 12042): 12H,O 
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Locality: Jacupiranga mine, Cajati Co., Sao Paulo state, Brazil (type locality). 

Description: Reddish brown rhombododecahedra from the association with dolomite, calcite, 
magnetite, clinohumite, phlogopite, ancylite-(Ce), strontianite, pyrite and tochilinite. Holotype 
sample. Cubic, space group /m-3, a = 13.017(1) A, V= 2206(1) A>, Z = 2. The empirical 
formula is (Bay 47Ko.53Ca0.31C€0.17Ndo.10Na0.06La0.02)(M80.94Mn0.23F€0.23Al0.03)(Zr2.75Tio.96 Tho.29) 
(Bao.72Tho.26U0.02(Nbo 23Ti2 29Ta0.26Si0.12042 12H20. Deaic = 4.181 g/cm”). Optically isotropic, 
Ncaic = 2.034. The strongest lines of the powder X-ray diffraction pattern [d, A (I, %)] are 9.183 
(100), 4.592 (12), 4.136 (11), 3.256 (16), 3.070 (13), 2.923 (11), 2.655 (13), 1.741(21). 

Wavenumbers (cm *): 3425, 3280, 3060sh, 2165w, 1800, 1605, 1500sh, 1005, 830sh, 675, 590sh, 
560s, 480sh. 


0228 Pyrolusite MnO, 
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Locality: Berezovskoe gold deposit, Middle Urals, Russia. 

Description: Black crystals. Identified by single-crystal X-ray diffraction pattern and qualitative 
electron microprobe analysis. Unit-cell parameters are a = 4.42(2), c = 2.882(12) A. 

Wavenumbers (cm~ +): 1075w, 645sh, 558s. 
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0230 Arsenolite As,O; 
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Locality: Plaka porphyry deposit, Plaka, Lavrion mining district, Attiki (Attika, Attica) Prefecture, 
Greece. 

Description: Colourless crystals from the association with stibnite and arsenic. Identified by IR 
spectrum and qualitative electron microprobe analysis. Contains admixture of a hydrous phase 
(the bands at 3,460, 1,610, 1,041 and 620 cm7!). 

Wavenumbers (cm *): 3460, 1610w, 1041, 830sh, 800s, 766, 620sh, 479s, 403w. 


0231 Rilandite (Cr°*,Al)¢SiO, ;-5H5O (?) 
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Locality: 21 km ENE of Meeker, Rio Blanco Co., Colorado, USA. 

Description: Brown massive. Probably a fine mixture of a hydroxide and a clay mineral. Needs 
further investigation. Holotype sample. The empirical formula is (electron microprobe) 
Cr5.16Al0.76F€0.31S10.78(0,0H) x- nH20. 

Wavenumbers (cm~ *): 3370sh, 3235w, 2900, 2620, 2000, 1620, 1185, 1136s, 908w, 517s, 387. 
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0232 Doloresite HsV**O]6 
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Locality: Mineral Joe # 1 mine, Colorado, USA. 


Description: Dark green massive from the association with quartz. Identified by IR spectrum and 


qualitative electron microprobe analysis. 
Wavenumbers (cm~ *): 3310, 1710w, 1615, 1395w, 1075sh, 1030sh, 1005s, 762, 676w, 518s, 460. 


0233 Quartz SiO, 
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Locality: San Vito quarry, Ercolano, Monte Somma, Somma-Vesuvius complex, Naples province, 
Campania, Italy. 

Description: Colourless rounded grains. Identified by IR spectrum. 

Wavenumbers (cm *): 1877w, 1173s, 1150sh, 1084s, 798, 780, 696, 513, 460s. 
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0234 Eskolaite Cr,O; 
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Locality: Merume river, Mazaruni district, Guyana. 


Description: Black grain from the association with bracewellite and rutile. The empirical formula is 


(electron microprobe) Cry 66Feo.29Alo.12T 19.9203. 
Wavenumbers (cm *): 1030w, 685sh, 620s, 567s, 413. 


0235 Rutile TiO, 
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Locality: Merume river, Mazaruni district, Guyana. 


Description: Black grain from the association with bracewellite and eskolaite. The empirical formula 


is (electron microprobe) (Tio.97Cr0.015F€0.01Nbo0.01)02. 
Wavenumbers (cm *): 730sh, 585sh, 526s, 400s. 
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0236 MHochelagaite (Ca,Na)(Nb,T1)40,,-8H ,O 
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Locality: Karavai Mt., Vishnevye (Vishnyovye) Mts., Chelyabinsk region, South Urals, Russia. 

Description: White fibrous aggregate from the association with natrolite and gibbsite. Investigated 
by I.V. Pekov. Monoclinic, a = 19.81, b = 12.934, c = 6.492 A, pP = 92.86°. The empirical 
formula is (electron microprobe) (Cag g6Ko.06ST0.05Mno.02Bao.02Mgo.01)(Nb3.81Ti0.16 1 a0.06F€0.01) 
O,,:nH2O. The strongest lines of the powder X-ray diffraction pattern [d, A (I, %)] are 4.94 (50) 
(400); 3.43 (80) (421); 3.24 (30) (040, 002); 3.21 (100) (012, -112); 2.73 (60) (-222, 440, 531); 
2.24 (70) (612). Confirmed by IR spectrum. 

Wavenumbers (cm ~»: 3615sh, 3346, 3240sh, 1653, 1458w, 1390w, 1074, 1028, 932, 920sh, 877, 
830sh, 669s, 620sh, 590sh, 551s, 475, 443 w, 392w. 


0237 Gramaccioliite-(Y) (Pb,Sr)(Y,Mn)Fe>*>(Ti,Fe°*) 8038 
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Locality: An abandoned shaft at Novo Horizonte, Bahia, Brazil. 

Description: Black tabular crystal from the association with quartz, rutile and hematite. Investigated 
by I.V. Pekov. The empirical formula is (electron microprobe) (Pbo.70Sr0.24C€0.06)(Y 0.53Mno.41) 
(Fe, 53ZNo.47)(1143.22Fe4 66Nbo.12)0O3. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3540w, 1190w, 1095w, 730sh, 695sh, 602s, 568s, 541s, 488, 440, 388. 


0238 Iowaite Mg,Fe°*,(OH),.6Cl-4H.O 
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Locality: Kyzyl-Uyuk stream, Terektin ridge, Altai Mts., Siberia, Russia. 

Description: Lilac crust on serpentine. Cr-rich variety. The empirical formula is (electron micro- 
probe) Mg¢ o(Feo.95Cro.g5Alo.2)Cl; 3(CO3,SO4),(OH)16-2H20 (x = 0.1, n ~ 4). Confirmed by IR 
spectrum. 

Wavenumbers (cm '): 3640sh, 3520s, 3370sh, 1635, 1385w, 1073w, 1020sh, 940sh, 810sh, 
600s, 393s. 


0239 Bismutotantalite Bi(Ta,Nb)O, 
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Locality: Gamba Hill, Busiro Co., Uganda (type locality). 

Description: Dark brown grain from the association with muscovite and cassiterite. The empirical 
formula is (electron microprobe) Big 95Sbp.92Cag.92M 80 .02Ko.91(Tao.7gNbo.22) Oa. 

Wavenumbers (cm ‘): 675sh, 592s, 434, (350s). 
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Locality: Esperanza mine, Agios Konstantinos (Kamariza), Lavrion, mining district, Attiki (Attika, 
Attica) Prefecture, Greece. 

Description: Black dipyramidal crystals from the association with chalcophanite, pyrolusite and 
goethite. Investigated by I.V. Pekov. The empirical formula is (electron microprobe) (Zino 94Mno 6) 
Mny 9904. 

Wavenumbers (cm~ t): 625s, 528s, 416. 


0241 Almeidaite PbZn>(Mn,Y)(Ti,Fe**);.:037(O0H,O) 
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Locality: An abandoned shaft at Novo Horizonte, Bahia, Brazil (type locality). 

Description: Black tabular crystal from the association with quartz, rutile, anatase, hematite, 
xenotime-(Y) and bastnaesite-(La). Holotype sample. The crystal structure is solved. Trigonal, 
space group R-3, a = 10.4359(2), c = 21.0471(4) A, V = 1985.10(7) x. Z = 3. The empi- 
rical formula is Ho,g2(Pbo 59Sto.12C ao o4Lao03)Z11 43(Mno 69 Y0.46)(Ti13,02Fe** 5,30) O3s. Optically uni- 
axial (+). Dmeas = 4.68(5) g/cm’, Deae = 4.02 g/cm’. Strong lines of the powder X-ray diffraction 
pattern [d, A (I, %)| are 3.436 (48), 3.074 (50), 3.023 (50), 2.907 (100), 2.781 (44), 2.492 (55), 
2.157 (55), 1.615 (50). 

Wavenumbers (cm~!): 3340w, 1099w, 1041w, 1012w, 695sh, 574s, 534s, 485sh. 


0242 Hydroxymanganopyrochlore (Mn**,Th,Na,Ca,REE)>(Nb,Ti)20¢(OH) 
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Locality: In the Dellen, Laacher See area, Eifel volcanic region, Rhineland-Palatinate (Rheinland- 
Pfalz), Germany (type locality). 

Description: Black octahedral crystals from the association with sanidine, nosean, gahnite, 
hercynite, jacobsite, biotite and tephroite. Holotype sample. The crystal structure is solved. 
Cubic, space group Fd3m, a = 10.2523(2) A, V = 1077.62(4) A®, Z = 8. The empirical formula 
is (Mno.51 Tho, 37Nao, 35Cao.29C€0.18La0.09Nd0.02U0.04)Nbo.97Tio. gsFe”* 0.19)06[(0H)o. 6500. 24F0.11]. 
Deac = 5.398 g/cm”. The strongest lines of the powder X-ray diffraction pattern [d, A (I, %)] 
are 2.969 (100), 2.569 (40), 1.816 (47), 1.548 (40). 

Wavenumbers (cm~ ’): 3290, 960sh, 870sh, 720sh, 569, 420. 
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0243 Hydrokenomicrolite (O,HO)2Ta2(O,OH).(H20) 
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Locality: Volta Grande pegmatites, Nazareno, Minas Gerais, Brazil (type locality). 

Description: Pinkish-brown octahedral crystals from the association with microcline, albite, quartz, 
muscovite, spodumene, lepidolite, cassiterite, tantalite-(Mn), monazite-(Ce), fluorite, apatite, 
beryl and garnet. Holotype sample. The crystal structure is solved. Cubic, space group Fd3m, 
a = 10.454(1) A, V = 1142.5(2) Å, Z = 8. The crystal-chemical formula is [00.71 (H20)0.48 
Bao.33Sr0.27U0.10Mn0.02Ndo.02C€0.02La0.02Ca0.01 Bio.o1 Pbo.01](1'a1.7sNbo.105N0.10510.04T 10.01) [05.77 
(OH) 231[(CH2O)9.97CS09 93]. Deate = 6.67 g/cm’. Optically isotropic, Meac = 2.055. The strongest 
lines of the powder X-ray diffraction pattern [d, A (I, %) (hkD] are 6.112 (86) (111), 3.191 (52) 
(311), 3.052 (100) (222), 2.642 (28) (400), 2.035 (11) (511, 333), 1.869 (29) (440), 1.788 (10) 
(531), 1.594 (24) (622). 

Wavenumbers (cm~ *): 3335, 3230, 2980, 1640, 1620sh, 1015, 890, 646s, 383s. 


0244 Tashelgite CaMgFe7*AloO,6(OH) 
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Locality: Tashelginskoe formation of calcic metasomatic rocks, of Tashelga river, Kuznetsky Alatau 
Mountains, Gornaya Shoriya, Russia (type locality). 

Description: Bluish-green prismatic crystals from the association with calcite, hibonite, grossular, 
vesuvianite, hercynite, magnetite, corundum, perovskite, scapolite, diopside and apatite. Holotype 
sample. The crystal structure is solved. monoclinic, pseudo-orthorhombic, space group Pc; 
a = 5.6973(1), b = 17.1823(4), c = 23.5718(5) A; B = 90.046(3)°, V = 2307.5(1) A’, Z=8. 
The empirical formula 1s Hy 27Cao.90M81 06Mn0.04Fe "1 ooFe**o,11Alg.0017.00. Deac = 3.67 g/cm’. 
Optically biaxial (—), a = 1.736(2), P = 1.746(2), y = 1.750(2), 2V (meas.) = —20(2)°. The 
strongest lines of the powder X-ray diffraction pattern [d, A (I, %) (hkl)| are 11.79 (48) (002), 
2.845 (43) (061), 2.616 (100) (108), 2.584 (81) (146), 2.437 (44) (163), 2.406 (61) (057), 
2.202 (72) (244). 

Wavenumbers (cm~!): 3655w, 3035w, 2985w, 929w, 790s, 761s, 740s, 668s, 610, 556s, 508s, 486, 
470, 429. 
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Locality: Ivigtut cryolite deposit, Ivittuut municipality, Arsuk Firth, West Greenland province, 
Greenland (type locality). 

Description: White granular aggregate from the association with cryolite, ralstonite and 
thomsenolite. Identified by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm~!): 1108w, 1072w, 655sh, 632s, 544s, 518, 499, 471, 404. 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Red coarse-grained aggregate from the association with lomonosovite and barytolam- 
prophyllite. Identified by qualitative electron microprobe analysis. 

Wavenumbers (cm): 725w, 450sh, 403s, 377s. 
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F4 Fluorite CaF, 
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Locality: Ploskaya Mt., Western Keivy massif, Kola peninsula, Murnansk region, Russia. 
Description: White granular aggregate from the association with amazonite, albite and zinnwaldite. 

REE-rich variety (“yttrofluorite”). Contains 34.5 wt.% Ca, 11.2 wt.% Y and 9.52 wt.% Ln. 
Wavenumbers (cm): 1060w, 510, 420sh, 395. 


F5 Hieratite K,SiF, 
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Locality: Monte Somma-Vesuvius volcanic complex, Campania, Italy. 

Description: White fine-grained aggregate forming crust. The empirical formula is K; 7Nap.;(0,H30, 
NH3)o.1511.00Fs.9. The bands in the range 500-700 cm! correspond to the admixture of another 
mineral. 

Wavenumbers (cm~*): 770sh, 745s, 483. 
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Locality: Katugin Ta—Nb deposit, Chita region, Transbaikal area, Eastern Siberia, Russia. 
Description: Brownish-red imperfect crystal from the association with cryolite and fluorannite. The 

empirical formula is Nao.71Cao.90 Yo.7sD Yo.09Et0.07Gdo.04 Y bo .03Ceo.03Ndo.03SMo.02Ce€o.01F 5.85. 
Wavenumbers (cm): 609w, 398s, 380sh. 
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Locality: Karasug Fe-REE-barite—fluorite deposit, western Tannu-Ola range, Republic of Tuva, 
Siberia, Russia (type locality). 

Description: Colourless crystal from the association with fluorite and gearksutite. Identified by IR 
spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm '): 3567s, 3448, 3400, 1720w, 1560w, 982, 819, 650sh, 615sh, 604s, 562s, 538s, 
458, 370w. 


F8 Zharchikhite Al(F,OH)3 
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Locality: Zharchikhinskoe Mo deposit, Transbaikal area, Eastern Siberia, Russia (type locality). 

Description: White fine-grained aggregate. Specimen No. 87567 from the Fersman Mineralogical 
Museum of the Russian Academy of Sciences, Moscow, Russia. 

Wavenumbers (cm~ *): 3340sh, 3320s, 3275, 1090sh, 1068s, 1016, 890w, 844w, 773, 726, 625sh, 
590s, 541s, 517, 477, 411w, 379. 
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Locality: Katugin Ta—Nb deposit, Chita region, Transbaikal area, Eastern Siberia, Russia. 

Description: White granular aggregate from the association with gagarinite-(Y) and fluorannite. 
Identified by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm *): 1020w, 625sh, 598s, 576s, 399. 


F10 Cryptohalite (NH 4)2SiF, 
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Locality: Shamokin coal field, Northumberland Co., Pennsylvania, USA. 


Description: Pink crystals. Identified by IR spectrum and qualitative electron microprobe analysis. 
Wavenumbers (cm~ *): 3465w, 3340, 3145, 3035w, 2800w, 1427s, 1405sh, 1190w, 1095w, 736s, 481. 


F11 Cryolithionite NazLiz ALF; 2 
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Locality: Ivigtut cryolite deposit, Ivittuut municipality, Arsuk Firth, West Greenland province, 
Greenland (type locality). 

Description: Colourless crystal from the association with cryolite. Confirmed by IR spectrum. 

Wavenumbers (cm™*): 930w, 625s, 580s, 536s, 461. 
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F12 Elpasolite K NaAlFęe 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Pale pink crystals with blue fluorescence under short-wave UV radiation, growing on 
amicite. Other associated minerals are vinogradovite, sitinakite and lemmleinite-K. Identified by 
IR spectrum, powder X-ray diffraction pattern and electron microprobe analysis. The empirical 
formula is Ky 96Nao.98Al1 01F6.05- 

Wavenumbers (cm~!): 1010w, 620sh, 590s, 515sh, 400s. 
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Locality: Ivigtut cryolite deposit, Ivittuut municipality, Arsuk Firth, West Greenland province, 
Greenland. 

Description: Bluish-grey spherulites from the association with cryolite, siderite and kaolinite. 
Confirmed by IR spectrum. 

Wavenumbers (cm "): 3568s, 3555s, 3440, 1080sh, 1025sh, 933s, 810, 730, 640s, 622s, 540s, 488, 
470sh, 450sh, 410. 
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F14 Pachnolite NaCaAlF,.-H,O 
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Locality: Ivigtut cryolite deposit, [vittuut municipality, Arsuk Firth, West Greenland province, 
Greenland (type locality). 

Description: Colourless prismatic crystals from the association with cryolite and quartz. Confirmed 
by IR spectrum. 

Wavenumbers (cm~!): 3490, 1672, 1465w, 698, 602s, 568s, 555sh, 385. 


F15 Jarlite Na(Sr,Na, L ) (Mg, L JAI6F32(OH,H>O)> 
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Locality: Ivigtut cryolite deposit, Ivittuut municipality, Arsuk Firth, West Greenland province, 
Greenland (type locality). 
Description: Colourless crystals from the association with cryolite, chiolite, thomsenolite and 


ralstonite. Confirmed by IR spectrum. 
Wavenumbers (cm *): 3615, 3440w, 1105w, 1072, 1050w, 660sh, 635s, 563s, 450sh, 410sh. 
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F16 Chiolite NasAl3Fy4 


1.0 
0.8 
iD) 
= 
E 0.6 
= 
N 
= 
S 04 
a 
0.2 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Ivigtut cryolite deposit, Ivittuut municipality, Arsuk Firth, West Greenland province, 
Greenland. 
Description: Colourless grains from the association with cryolite. Confirmed by IR spectrum and 


qualitative electron microprobe analysis. 
Wavenumbers (cm™*): 1165w, 680sh, 640s, 575, 403. 


F17 Cryolithionite Na3LlizALF, 2 
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Locality: Ivigtut cryolite deposit, Ivittuut municipality, Arsuk Firth, West Greenland province, 
Greenland (type locality). 

Description: Colourless crystal from the association with cryolite, pachnolite and thomsenolite. 
Confirmed by IR spectrum. 

Wavenumbers (cm): 625sh, 580s, 537s, 461. 
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Locality: Ivigtut cryolite deposit, Ivittuut municipality, Arsuk Firth, West Greenland province, 
Greenland (type locality). 

Description: Colourless crystals from the association with cryolite and chiolite. Confirmed by IR 
spectrum. The empirical formula is (electron microprobe) Nao.93Ca1 .00åAl1.05sF€0.02F6.1: H20. 

Wavenumbers (cm '): 3525s, 3460, 3330w, 1667, 1450w, 730sh, 705, 630sh, 600sh, 575s, 563s, 
530sh, 461 w, 390sh, 360. 


F19 Ralstonite Na,Mg,Alo_.(F,OH).6-H,O 
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Locality: Ivigtut cryolite deposit, Ivittuut municipality, Arsuk Firth, West Greenland province, 


Greenland (type locality). 
Description: Colourless octahedral crystal from the association with thomsenolite and prosopite. 


Confirmed by IR spectrum. 
Wavenumbers (cm '): 3640sh, 3605, 3553, 3540sh, 3453, 3290w, 1648, 1174, 1090w, 1060sh, 


695sh, 635s, 606s, 583s, 473, 420sh. 
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F20 Weberite Na MgAlF; 
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Locality: Ivigtut cryolite deposit, Ivittuut municipality, Arsuk Firth, West Greenland province, 
Greenland (type locality). 

Description: Light grey fine-grained aggregate from the association with fluorite and topaz. 
Identified by IR spectrum. 

Wavenumbers (cm Ù: 3625w, 3360w, 1160w, 1090w, 780sh, 655sh, 636s, 556s, 517, 501, 


472, 409. 
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Locality: Katugin Ta—Nb deposit, Chita region, Transbaikal area, Eastern Siberia, Russia. 

Description: Cream-coloured crystals from the association with cryolite. Identified by powder 
X-ray diffraction pattern. The empirical formula is (electron microprobe) Nao.97Ca1 .02M80.96F€0.02 
Alo.o2F3.02- 

Wavenumbers (cm ‘): 925w, 520sh, 484s, 398. 
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Locality: Suranskoe deposit, Ishlya, Beloretsk district, Bashkortostan Republic, South Urals, Russia. 

Description: White coarse-grained aggregate from the association with fluorite. Confirmed by 
qualitative electron microprobe analysis. 

Wavenumbers (cm): 1020w, 880w, 700w, 525sh, 460s, 406. 


F23 Ralstonite Na,Mg,Al>,_.(F,OH).6-H2O 
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Locality: Gjerdingselva, Lunner, Oppland, Oslo Region, Norway. 

Description: White crystals from the association with gjerdingenite-Fe, gjerdingenite-Mn, 
janhaugite, elpidite, kupletskite, aegirine, orthoclase, albite, quartz, pyrochlore and monazite-(Ce). 
Confirmed by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm~!): 3640, 3610, 3570w, 1647, 1172, 1092, 647s, 620sh, 465. 
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F24 Usovite Ba,.CaMgALF 4 
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Locality: Pravaya Noiba river, Teya river basin, Enisey range, Krasnoyarsk region, Eastern Siberia, 


Russia (type locality). 
Description: Brownish grains from the association with fluorite, calcjarlite, muscovite, thorite, 
chamosite, zeolites and halloysite. Specimen No. 69852 from the Fersman Mineralogical Museum 


of the Russian Academy of Sciences, Moscow, Russia. 
Wavenumbers (cm~!): 1270w, 1065w, 860w, 659s, 620sh, 593s, 555, 490, 453, 426, 400. 


F25 Elpasolite K NaAlF6 
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Locality: Le Cetine mine, Chiusdino, Siena province, Tuscany, Italy. 
Description: Grey crystal from the association with ralstonite and gypsum. Identified by IR spectrum. 
Wavenumbers (cm~'): 1122w, 1070w, 620sh, 588s, 394. 
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F26 Fluorite CaF, 
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Locality: Parusnaya Mt., Western Keivy massif, Kola peninsula, Murnansk region, Russia. 
Description: Pale yellow granular aggregate from the association with amazonite, albite and quartz. 


Contains 45.5 wt.% Ca and 1.0 wt.% Y. 
Wavenumbers (cm~ *): 584w, 420sh, 380s, 355sh. 


F27 Fluorite CaF, 
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Locality: Stetind Mt., near Tysfjord, Nordland, Norway. 

Description: Pinkish granular aggregate from the association with feldspar, quartz, bastnaesite-(Ce) 
and okanoganite-(Y). REE-rich variety (“yttrofluorite”). Contains 35.9 wt.% Ca, 8.9 wt.% Y and 
6.8 wt.% Ln. Optically isotropic. 

Wavenumbers (cm): 585sh, 518, 422s, 400sh, 380s, 355sh. 


358 2 IR Spectra of Minerals and Reference Samples Data 


F28 Tveitite-(Y) Cas Y5Fu3 
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Locality: Rov Mt., Western Keivy massif, Kola peninsula, Murnansk region, Russia. 

Description: Pale pink granular aggregate with yellow fluorescence under LW and SW UV radiation, 
from the association with microcline, albite, zinnwaldite, muscovite, fluorapatite, zircon, 
genthelvite, gadolinite-(Y), allanite-(Ce), thorite, fergusonite-(Y), plumbopyrochlore, 
plumbomicrolite and quartz. Fine intergrowth of phases with the formulae (Cao 63Na, 7) 
CY5.32Ceo s6Lao.35Ndo.1gGdo.17 Y bo.15Pr0.15Er0.12DY0.125M0.09H00.05sEU0.03)F43.3 and (Ca11.6Na1.9) 
(Y4.44C€0.27La0.18Gdo.15 Ybo.155Mo.13Er9.11Dyo0.1Pro.09Ndo.09 Tbo.osTmo.o3  Luo.o2)F42.7. Strong 
lines of powder X-ray diffraction pattern [d, A (I, %)] are 3.218 (33), 3.184 (100), 1.967 (30), 
1.950 (50), 1.669 (19), 1.665 (22). 

Wavenumbers (cm™*): 1020w, 512, 408s, 368s. 


F29 Gagarinite-(Y) Na,(Ca,Y>_,)Fe 
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2.6 Fluorides 359 


Locality: Katugin Ta—Nb deposit, Chita region, Transbaikal area, Eastern Siberia, Russia. 

Description: Cream-coloured imperfect crystal from the association with cryolite. Confirmed by IR 
spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm): 608w, 396s, 375sh. 


F30 Hydroxyfluoride F30 AIl(OH,F)3 
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Locality: Comeglians, Tolmezzo, Udine province, Friuli-Venezia Giulia, Italy. 
Description: White massive from the association with cualstibite. The empirical formula is (electron 


microprobe) Alo.96F€0.03CU0.01(0H)2.63F0.37. Related to gibbsite. Needs further investigation. 
Wavenumbers (cm~!): 3525s, 3430sh, 1630, 1040sh, 1005sh, 962s, 700sh, 650sh, 568s. 


F31 Hydroxyfluoride F31 AIF(OH)> 
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Locality: Comeglians, Tolmezzo, Udine province, Friuli-Venezia Giulia, Italy. 

Description: White massive from the association with gearksutite. The empirical formula is (electron 
microprobe) Alo.96F€0.02CU0.02F1.1(OH);.9. Related to gibbsite. Needs further investigation. 

Wavenumbers (cm *): 3500s, 3400s, 3375sh, 1640w, 1430w, 1025, 975sh, 568s. 


360 2 IR Spectra of Minerals and Reference Samples Data 


F32 Gearksutite CaAIF,(OH) 
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Locality: Comeglians, Tolmezzo, Udine province, Friuli-Venezia Giulia, Italy. 

Description: White fine-grained aggregate. Identified by IR spectrum. Confirmed by qualitative 
electron microprobe analysis. 

Wavenumbers (cm): 3546s, 3498s, 3114, 1665w, 1625w, 1560w, 1475w, 955, 900, 755, 714, 644, 
545s, 463w. 


F33 Chukhrovite-(Y) Cas(Y,Ce)Al,(SO.4)F;3 
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Locality: Katugin Ta—Nb deposit, Chita region, Transbaikal area, Eastern Siberia, Russia. 

Description: Yellowish octahedral crystals from the association with cryolite, gagarinite and 
fluorannite. Identified by IR spectrum and qualitative electron microprobe analysis. Y:Ce ~ 2:1 
(in atomic proportion). 

Wavenumbers (cm _'): 3580s, 3560s, 3545, 3315sh, 3245, 1635, 1550w, 1247, 1200sh, 1097, 983w, 
910w, 650sh, 596s, 475, 410sh. 


2.6 Fluorides 361 


F34 Tveitite-(Y) Cas Y5Fu3 
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Locality: Hgydalen, Tgrdal, Norway (type locality). 


Description: White granular aggregate. Identified by IR spectrum and semiquantitative electron 


microprobe analysis. 
Wavenumbers (cm~!): 1475w, 1065w, 1020w, 510, 412s, 372s. 


F35 Barberiite (NH.)BF, 
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Locality: La Fossa crater, Vulcano island, Aeolian islands, Sicily, Italy (type locality). 
Description: Soft colourless platelets from the association with salammoniac. Confirmed by IR 


spectrum. 
Wavenumbers (cm): 3190s, 2500w, 2360w, 2255, 2025w, 1997w, 1495sh, 1464s, 1230sh, 1196s, 
791s, 760sh, 673w, 645, 545, 390w. 


362 2 IR Spectra of Minerals and Reference Samples Data 


F36 Ralstonite Na,Mg,Alo_.(F,OH)6-H2O 
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Locality: Vesuvius Mt., Monte Somma-Vesuvius complex, Naples province, Campania, Italy. 
Description: White powdery aggregate. OH-poor variety. The empirical formula is (electron micro- 


probe) (Nao 3gCag.11Ko.06)(Ali.26M80.67Fe0.07)Fs.7(OH)o.3-H20. 
Wavenumbers (cm): 3610, 3390w, 1644, 1168w, 1080w, 665s, 535, 463. 


F37 Mentaylovite Ca,AISi(SO4)F)3-12H,O 
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Locality: First cone of the North Breach of the Great Fissure Tolbachik volcano eruption, Kamchatka 
peninsula, Russia (type locality). 

Description: White octahedral crystals. Investigated by I.V. Pekov. Identified by IR spectrum, 
powder X-ray diffraction pattern and semiquantitative electron microprobe analysis. 

Wavenumbers (cm *): 3597s, 3548, 3516, 3268w, 2190w, 1648, 1229w, 1097, 1024w, 1010sh, 770, 
755sh, 620s, 608s, 583s, 505sh, 485sh. 


2.7 Silicates 363 


2.7 Silicates 


Sil Magnesiostaurolite O4Mg4Al,6(AloO2)SigO49[(OH) 206] 
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Locality: Dora-Maira massif, Vallone di Gilba, Val Varaita, Western Alps, Italy (type locality). 
Description: Yellow grains from the association with talc, quartz and pyrope. The empirical formula 


is (electron microprobe) (Mg3.sFeo.1Alo.1)Al18.0518.0040[(0H)1 906.1]. 
Wavenumbers (cm~'): 3570w, 3420w, 1080sh, 1028s, 990sh, 950sh, 905sh, 823w, 680sh, 649, 


597s, 545, 525, 480, 437. 


Si3 Kyanite Al SiO; 
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Locality: Upper course of the Ladjvardara river, Pamir Mts., Tajikistan. 
Description: Colourless platy crystals from the association with quartz and plagioclase. Identified by 


IR spectrum. 
Wavenumbers (cm~'): 3560w, 1034, 996s, 965sh, 940s, 898, 730, 715, 673, 636s, 622s, 602s, 


590sh, 565, 544, 525sh, 515sh, 503, 464s, 436, 385sh. 


364 2 IR Spectra of Minerals and Reference Samples Data 


Si4 Staurolite (Fe,Mg)4(Al,Fe))3(S1,Al)g049(0,OH)g 
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Locality: Pizzo Forno, Chironico valley, Leventina, Ticino (Tessin), Switzerland. 


Description: Brown crystals from the association with muscovite and quartz. Identified by IR 


spectrum. 
Wavenumbers (cm '): 3650w, 3395, 1170sh, 1078, 1025s, 967s, 900sh, 874, 686, 630sh, 592s, 
522s, 488s, 426, 390sh. 


Si5 Magadiite NaSi70,3(OH)3-4H,O 
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Locality: Watson Creek, trinity Co., California, USA. 

Description: White fine-grained aggregate from the association with silhydrite. Identified by IR 
spectrum. The strongest lines of the powder X-ray diffraction pattern [d, A (I, %)] are 14.7 (22), 
7.63 (63), 5.63 (59), 5.49 (60), 4.96 (80), 4.51 (86), 3.60 (42), 3.40 (100), 2.38 (55), 3.12 (65). 

Wavenumbers (cm ‘): 3667, 3570, 3430, 1655sh, 1628w, 1235sh, 1207, 1172, 1082s, 1059s, 
1030sh, 820sh, 795sh, 782, 691w, 663w, 620, 576w, 539, 485sh, 450s, 415sh. 
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Si6 Makatite Na2S1408(0H)2-4H20 
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Locality: Umbozero underground mine, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, 
Murnansk region, Russia. 

Description: White lamellar aggregate. Identified by IR spectrum and powder X-ray diffraction 
pattern. 

Wavenumbers (cm~ *): 3640sh, 3570, 3490sh, 3410, 3320sh, 3190, 2340w, 1680w, 1630w, 1120sh, 
1094s, 1040s, 1009s, 985s, 919, 835, 796, 775sh, 700w, 660w, 630w, 563, 515, 458, 430, 409. 


Si7 Sapphirine Meg4(Mg3Alg)(Si3A19036)O4 
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Locality: Morafeno, Tranomaro commune, Amboasary District, Anosy region, Tuléar Province, 
Madagascar. 
Description: Blue-grey crystal from the association with phlogopite and scapolite. Confirmed by IR 


spectrum. 
Wavenumbers (cm *): 3525w, 3430w, 3390w, 1170sh, 1081s, 987s, 940sh, 904, 839, 773, 718, 
695sh, 634, 605sh, 587, 557, 466s, 425sh. 


366 2 IR Spectra of Minerals and Reference Samples Data 


Si8 Revdite Naj6[Si406(OH)s |2[Sig0}5(OH)g] (OH) 19:28H,O 
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Locality: Palitra pegmatite, Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, 
Murnansk region, Russia. 
Description: Greenish crystals on natrosilite. Identified by IR spectrum and powder X-ray diffraction 


pattern. 
Wavenumbers (cm): 3596, 3370s, 3240, 1685, 1600w, 1455w, 1115s, 1069s, 1020sh, 990s, 872, 
771w, 707, 658w, 622, 553, 500w, 469, 440s. 


Si9 Hubeite Ca sMn**Fe*'[Si,0,>(OH)]-2H,O 
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Locality: Fengjiashan (Daye) copper mine, near Huangshi, Hubei province, China (type locality). 

Description: Brownish-red crystals from the association with inesite. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3610, 3440sh, 3150, 2410w, 1610w, 1285, 1089s, 1051s, 1013s, 958s, 924s, 
866s, 723, 663w, 575, 509s, 492s, 462. 
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Si10 Aerinite (Ca,Na)4Mg3(Fe°*,Fe™, AD [(Si, AD 180421 (0H)s:nH20 
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Locality: Caserras del Castillo, Juesca province, Aragon, Spain (type locality). 
Description: Blue massive. Identified by IR spectrum. 


Wavenumbers (cm ‘): 3500, 3380sh, 1638, 1445, 1400, 1060sh, 1007s, 974s, 920sh, 795sh, 773, 
661, 537, 482s, 433. 


Si13 Staurolite (Fe,Mg),(Al,Fe)g(Si,Al)sO49(0,OH)g 
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Locality: Semiostrov’e, Western Keivy Mts., Kola peninsula, Murnansk region, Russia. 

Description: Brown semitransparent crystal from the association with quartz, muscovite and ilmen- 
ite. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3560w, 3405w, 1083, 1027, 977, 910sh, 857, 790w, 690sh, 635sh, 593s, 
470s, 429. 


368 2 IR Spectra of Minerals and Reference Samples Data 


Sil4 Sillimanite Al SiO; 
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Locality: Dundas mineral field, Zeehan district, Tasmania, Australia. 

Description: White fibrous aggregate from the association with stichtite, clinochlore and serpentine. 
Identified by IR spectrum. 

Wavenumbers (cm~'): 1195sh, 1181s, 963, 898, 840sh, 820, 746, 689s, 634, 564s, 545s, 532s, 511, 
488s, 456s. 


Sil5 Okenite Cai0oS118046(0,0H)s: 18H20 
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Locality: Pune (Poonah) district, Maharashtra, India. 

Description: White radial fibrous aggregate from the association with gyrolite and calcite. Confirmed 
by IR spectrum. 

Wavenumbers (cm “): 3540sh, 3430, 1645, 1580, 1455w, 1363w, 1240sh, 1153, 1125, 1095sh, 
1076s, 1046s, 1015s, 932s, 920sh, 938, 780sh, 767, 739, 660, 645sh, 602w, 535sh, 509, 480sh, 
464, 444, 424, 403. 
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Sil6 Nekoite Ca3Si¢60)5-7H,O 
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Locality: Iron Cap mine, Landsman Camp, Aravaipa, Santa Teresa Mts., Aravaipa district, Graham 
Co., Arizona, USA. 
Description: White radial fibrous aggregate. Weak bands at 1,428 and 878 cm™' are caused by the 


admixture of calcite. 
Wavenumbers (cm~'): 3555, 3410sh, 3260sh, 3110sh, 1628, 1428w, 1130sh, 1115sh, 1087s, 
1040sh, 1018s, 1000sh, 975s, 878w, 800sh, 780, 716w, 643, 596w, 513, 443s. 


Si17 Apachite Cu**)Si,;gO.9-11H5O 
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Locality: Christmas mine, Gila Co., Arizona, USA (type locality). 

Description: Blue crust from the association with apophyllite and calcite. The bands at 1,427 and 
877 cm’ are caused by the admixture of calcite. 

Wavenumbers (cm ‘): 3605, 3350, 1625, 1427, 1035sh, 1023s, 939, 877, 834, 763w, 666, 520sh, 
501sh, 465s. 


370 2 IR Spectra of Minerals and Reference Samples Data 


Sil8 Vertumnite CagAly(Al4S15)O12(OH)3¢6: 10H,O 
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Locality: Ettringer Bellerberg, near Kottenheim, 2 km north of Mayen, Laacher See region, Eastern 
Eifel area, Rhineland-Palatinate (Rheinland-Pfalz), Germany. 

Description: White platy crystals from the association with afwillite, plombierite, aragonite and 
calcite. Identified by IR spectrum and powder X-ray diffraction pattern. Weak band at 1,481 cm7! 
is caused by the admixture of aragonite. 

Wavenumbers (cm ‘): 3615, 3340, 1650w, 1481w, 1151, 1005sh, 963s, 858, 715, 660w, 580sh, 
540s, 459w, 421. 


Sil9 Revdite Naj6[ Si406(OH)s5 |2[Sig0;5(OH)6](OH) 19-28H2O 
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Locality: Palitra pegmatite, Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, 
Murnansk region, Russia. 

Description: Colourless soft grains from the association with ussingite, natrosilite and thermonatrite. 
Identified by IR spectrum. 

Wavenumbers (cm): 3588, 3345, 3200, 2220w, 1705sh, 1686, 1465w, 1430w, 1115s, 1068s, 
1020sh, 990s, 873, 770w, 707, 622, 552, 500sh, 469, 441. 
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Si20 Magadiite NaSi70,3(OH)3-4H»O 
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Locality: Kanem region, Chad. 
Description: White fine-grained aggregate. Specimen No. 74003 from the Fersman Mineralogical 
Museum of the Russian Academy of Sciences, Moscow, Russia. Confirmed by IR spectrum and 


powder X-ray diffraction pattern. 
Wavenumbers (cm ‘): 3656, 3440, 1655sh, 1633, 1242s, 1176s, 1077s, 1030sh, 825, 812, 782, 
710w, 685w, 665w, 621, 577, 465s, 444s, 400sh. 


Si21 Yoderite Mg,(Al,Fe°*)¢Si,01g(OH)> 
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Locality: Mautia Hill, Kongwa, Dodoma region, Tanzania (type locality). 

Description: Black (with violet tint) crystal from the association with talc, kyanite and hematite. 
Identified by IR spectrum. 

Wavenumbers (cm~ *): 3305, 3240w, 1160sh, 1012s, 957s, 916, 735, 690sh, 676, 642, 605sh, 574s, 
550s, 498, 480sh, 460, 388. 


372 2 IR Spectra of Minerals and Reference Samples Data 


Si22 Kyanite Al SiO; 
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Locality: Mautia Hill, Kongwa, Dodoma region, Tanzania (type locality). 

Description: Orange prismatic crystals from the association with yoderite, talc and hematite. 
Identified by IR spectrum. 

Wavenumbers (cm~ *): 1035, 985sh, 940s, 899, 730, 713, 673, 636s, 621s, 602s, 590sh, 565, 545, 
502s, 464s, 436s, 397. 


Si24 Magadiite NaSi70 ;3(OH)3-4H»O 
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Locality: Lake Magadi, South Rift Valley, Rift Valley province, Kenya (type locality). 

Description: White powdery pseudomorph after kenyaite. Identified by IR spectrum and powder 
X-ray diffraction pattern. 

Wavenumbers (cm ‘): 3600sh, 3525, 3445, 3395sh, 1630w, 1540w, 1410w, 1237, 1195sh, 1160sh, 
1080s, 1055sh, 1040s, 815sh, 782, 712w, 618w, 577, 464s, 440, (400). 
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Si25 Vertumnite CagAly(Al4S15)O12(OH)3¢6: 10H,O 
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Locality: Ettringer Bellerberg, near Kottenheim, 2 km north of Mayen, Laacher See region, Eastern 
Eifel area, Rhineland-Palatinate (Rheinland-Pfalz), Germany. 
Description: Colourless platy crystals from the association with phillipsite-K and calcite. Identified 


by IR spectrum. 
Wavenumbers (cm ‘): 3617, 3370, 1650, 1440w, 1145, 1000sh, 964s, 857, 713, 570sh, 535s, 


453, 421. 


Si27  Mullite Al44o,Slo_7,O19_+ 
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Locality: Nickenicher Weinberg, Eifel volcanic area, Rhineland-Palatinate (Rheinland-Pfalz), 
Germany. 

Description: Clusters of pale violet acicular crystals. Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 1175, 1104, 997, 956, 897s, 808, 730, 570sh, 540s, 508s, 483s. 


374 2 IR Spectra of Minerals and Reference Samples Data 


Si28 Sillimanite Al SiO; 
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Locality: Ettringer Bellerberg, near Kottenheim, 2 km north of Mayen, Laacher See region, Eastern 
Eifel area, Rhineland-Palatinate (Rheinland-Pfalz), Germany. 
Description: Light grey fibrous aggregate from the association with tridimite. Identified by IR 


spectrum. 
Wavenumbers (cm '): 3140w, 3030w, 1195sh, 1176s, 961s, 905sh, 890s, 746, 694, 637, 590sh, 575, 
545, 527, 510, 488, 446s. 


Si29 Magnesiostaurolite O4,Mg4Al)6(Al2012)SigO49[(OH)20¢6] 
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Locality: Dora-Maira massif, Vallone di Gilba, Val Varaita, Western Alps, Italy (type locality). 

Description: Light yellow grains from the association with talc, ellenbergerite, hydroxylwagnerite 
and pyrope. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3570w, 3410w, 1175sh, 1075sh, 1042s, 1025s, 960sh, 900, 826w, 670sh, 
640sh, 597s, 526s, 480s, 435sh. 
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Si30 KRowlandite-(¥) Y,Fe7*Si,O,4F>-nH>O (?) 
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Locality: Stetind pegmatite, Tysfjord, Nordland, Norway. 
Description: Greenish-grey grain from massive Y-rich fluorite. The empirical formula is (electron 


microprobe) (Y1.4Ybo.4Ndo.4Lag 4Ceo.4Dyo.25mo.2Gdo 2. . .)(Feo.6£Mgo.4)Si4.20,F25-nH20. 
Wavenumbers (cm ‘): 3445, 3270sh, 1635, 1006s, 948s, 899, 885, 847s, 668, 530, 497, 443, 402. 


Siol Spessartine Mn7*3Al,(SiO,)3 
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Locality: Harstigen mine, Pajsberg, near Filipstad, Varmland, Sweden. 

Description: Red-brown grains from skarn. The empirical formula is (electron microprobe) 
(Mn, .7Feo.7Mgo.sCao,1)(Al 9Feo.1)(S104)3. 

Wavenumbers (cm): 1078, 1065sh, 937s, 873s, 851s, 621, 546, 462s, 438s. 
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Sio2 Alleghanyite Mn**;(SiO,).(OH)> 
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Locality: Razoare Mn deposit, Preluca massif, Eastern Carpathians, Romania. 

Description: Orange-red grains in rock, in the association with tephroite and jerrygibbsite. Identified 
by powder X-ray diffraction pattern. The empirical formula is (electron microprobe) 
Mn .62Mgo.32Feo.o6(S104)2.00(OH)1.91F 0.09. 

Wavenumbers (cm~ *): 3520sh, 3480, 3430w, 3395w, 952s, 920s, 890sh, 865s, 823, 816, 674w, 565, 
502, 448. 


Sio3 Tephroite Mn**,(SiO,) 
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Locality: Razoare Mn deposit, Preluca massif, Eastern Carpathians, Romania. 

Description: Light grey grains in rock, in the association with alleghanyite and carbonate. The 
empirical formula is (electron microprobe) (Mn, 7M20.25F€0.05)(S104)2. Confirmed by IR spectrum. 

Wavenumbers (cm~!): 965sh, 950s, 915sh, 867s, 820s, 680sh, 569, 499. 
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Sio4 Willemite Zn,>(Si10,) 
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Locality: Sterling mine, Franklin mining district, Sussex Co., New Jersey, USA. 


Description: Orange-brown crystal in manganoan calcite. Mn-rich variety. 
Wavenumbers (cm~!): 1060sh, 977s, 945sh, 932s, 901s, 868s, 614, 585sh, 576s, 460, 445sh. 


Sio5 Humite Meg7(Si04)3(F,OH)> 
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Locality: San Vito quarry, Ercolano, Monte Somma, Naples province, Campania, Italy (type 
locality). 

Description: Yellow transparent crystal. The empirical formula is (electron microprobe) (Mgs 5Fe, 5) 
(Si104)3F1.4(0H)o.6- 

Wavenumbers (cm~*): 3560, 3430sh, 990s, 956s, 888s, 848, 760, 750, 614, 540, 488s, 440sh, 
404s, 390sh. 
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Sio6 Almandine Fe~*3A1,(SiO,)3 
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Locality: Ruby Mountain, Nathrop, near Buona Vista, Colorado, USA. 
Description: Perfect crystal in cavity within liparite. Mn-rich variety (Mn:Fe ~ 2:3). 


Wavenumbers (cm): 1084, 992, 961s, 896s, 873s, 632, 580sh, 564, 525sh, 470s, 448s. 


Sio7 Afwillite Ca3(Si0;0H),-2H,O 
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Locality: Crestmore quarry, north of Riverside, Riverside Co., California, USA. 

Description: Colourless crust on rock. Identified by powder X-ray diffraction pattern. 

Wavenumbers (cm~ *): 3330, 3140, 2740, 2420, 1750, 1327, 1284, 1100, 990sh, 965s, 912s, 882s, 
864s, 814, 780, 745sh, 670w, 629, 520sh, 500s, 475s. 
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Sio8 Andradite Ca3Fe**,(SiO,)3 
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Locality: Bazhenovskoe (Bazhenovskoye) chrysotile asbestos deposit, Asbest, Middle Urals, Russia. 

Description: Black crystals on rodingite. The empirical formula is (electron microprobe) 
Cag oFe; 4Alo.7(S104)3. 

Wavenumbers (cm *): 1071, 945sh, 899s, 842s, 823s, 602, 521, 488, 451s, 411s. 


Sio9 Andradite Ca3Fe°*,(SiO,)3 
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Locality: Mogo-Vid Mt., Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Coarse black crystals in carbonatite, in the association with calcite, diopside, vermi- 
culite and perovskite. Ti-rich variety. The empirical formula is (electron microprobe) 
Ca3.92Fe1.36Tio.30Alo.24Mg0.00Mno .o2(S104)3. 

Wavenumbers (cm ~‘): 1083, 935sh, 910sh, 890s, 830s, 690w, 760, 690w, 511, 476, 435s, (397). 
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Siol0 Andradite Ca3Fe°*,(SiO,)3 
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Locality: Bobrovka river, near Nizhnii Tagil, Middle Urals, Russia. 
Description: Green transparent crystal form a placer deposit. The empirical formula is close to the 


idealized formula. 
Wavenumbers (cm~!): 1085w, 930, 885, 831, 811, 592w, 507s, 477, 433s. 


Sioll Ribbeite Mns(Si0O,4)2(OH)> 
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Locality: Nordmark, near Filipstad, Varmland, Sweden. 

Description: Platy red-brown crystals from skarn, from the association with katoptrite, 
manganostibite and hematolite. Identified by powder X-ray diffraction pattern. The empirical 
formula is (electron microprobe) (Mn; 92Mg1 93Cao.o2Feg.9; Alo.91)(S104)2(OH,F)>. 

Wavenumbers (cm~'): 961s, 928, 871s, 828, 741w, 715w, 575, 520sh, 506, 455, 400. 
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Siol2 Andradite Ca3Fe°',(SiO,)3 
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Locality: Mica mine, Kovdor, Kovdor massif, Kola peninsula, Murmansk region, Russia. 
Description: Green outer zone of a black Ti-bearing andradite crystal. Associated minerals are 
vesuvianite, tobermorite and riversideite. Identified by IR spectrum and qualitative electron 
microprobe analysis. Lines of Mg, Mn, Al, Cr and Ti are absent in X-ray spectrum. 
Wavenumbers (cm *): 1082, 930sh, 892s, 834s, 814s, 592w, 511, 479, 438s, 383. 


Sio13 Alleghanyite Mn**;(SiO,).(OH)> 
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Locality: Southern Faizulinskoe deposit, South Urals, Russia. 

Description: Pinkish-beige massive from the association with tephroite. Identified by powder X-ray 
diffraction pattern, IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm ‘): 3470, 3355, 3270sh, 1020sh, 958s, 866s, 819, 674w, 570, 510sh, 498, 
456, 440sh. 
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Siol4 Britholite-(Ce) (Ce,Ca)5(S104,PO4)3(OH,F) 
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Locality: Naujakasik, Ilimaussaq alkaline complex, Narsaq municipality, South Greenland, 
Greenland (type locality). 

Description: Brown grains. Specimen No. 69499 from the Fersman Mineralogical Museum of the 
Russian Academy of Sciences, Moscow, Russia. Confirmed by IR spectrum and qualitative 


electron microprobe analysis. Na-bearing variety. 
Wavenumbers (cm "): 3528w, 3465w, 3420w, 3345w, 1080sh, 1040sh, 957s, 928s, 595sh, 542, 
501, 375. 


SiolS Britholite-(Ce) (Ce,Ca)5(S104,PO4)3(OH,F) 
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Locality: Yum’echorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Specimen No. 73609 from the Fersman Mineralogical Museum of the Russian 
Academy of Sciences, Moscow, Russia. REE-rich, Na-bearing metamict variety. Investigated by 
I.V. Pekov. The band at 1,455 cm! is due to inclusions of bastnaesite-(Ce). 

Wavenumbers (cm): 1455, 915s, 872sh, 538, 500s. 
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Siol6 Fluorbritholite-(Y) (Y,Ca,Ln)5[(Si1,P)O4]3F 
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Locality: Vyuntspakhk Mt., Western Keivy Mts., Kola peninsula, Murmansk region, Russia. 

Description: Dark brown grains from the association with quartz, microcline, magnetite, zircon, 
fergusonite-(Y) and Fe-bearing thorite. Metamict variety. Cotype specimen. Investigated by 
I.V. Pekov. The empirical formula is (electron microprobe) Caz 95Mno ogNao.o6(Y 1.80C 0.31 Ndo.24L-ao.13 
Smo. 12Pr0.05sDY0.05Gdo.03Er0.03 Y bo.02) Tho.03(Si2.70P 0.30012) Fo.9500.07°-NH20. 

Wavenumbers (cm~!): 3410, 1635w, 1390w, 1060sh, 930s, 710sh, 590sh, 501s, 385. 


Siol7 Thorite ThSiO, 
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Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Beige granular aggregate. Metamict, hydrated variety. Identified by IR spectrum and 
qualitative electron microprobe analysis. 

Wavenumbers (cm '): 3405, 1675w, 1635w, 1577w, 1540sh, 1445w, 1377w, 1074, 970sh, 878s, 
575sh, 510sh, 495sh, 456s, 380sh. 
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Siol8 Andalusite Al,(Si0,)O 
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Locality: Hunan province, China. 
Description: Brownish-pink crystal with carbonaceous inclusions regularly arranged along the 


longer axis of the crystal (“chiastolite”). Confirmed by IR spectrum. 
Wavenumbers (cm~'): 1077, 1005sh, 997, 973s, 945sh, 935s, 899, 777, 688, 650, 606, 521, 480, 


455s, 445sh. 


Sio20 Morimotoite Ca3TiFe7*(SiO,)3 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 
Description: Brownish-yellow crystals from the association with natrolite. OH-rich variety 
(hydrogarnet). Cotype specimen. Investigated by Yu. P. Menshikov. The empirical formula is 


(Cag 99Mno 01)(Tio.ggFeo 69Alo.37Nbo.05)[(S104)1.93(OH)4.57]-0.29H20. 
Wavenumbers (cm~!): 3555, 3460sh, 3320w, 965sh, 898s, 850sh, 825s, 596w, 510, 462, 410. 
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Sio21 Boltwoodite HK(UO-)(S10,):-1.5H20O 
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Locality: An unknown locality near Balkhash lake, Central Kazakhstan. 

Description: Aggregate of yellow acicular crystals. Investigated by G.A. Sidorenko. Identified by 
wet chemical analysis and powder X-ray diffraction pattern. Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3515sh, 3300, 1630, 1525, 1480w, 1420w, 999, 932s, 859s, 785sh, 558, 
485, 445sh. 


Sio22 Boltwoodite HK(UO,)(Si10,)-1.5H»,O 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 
Description: Yellow massive. Investigated by A.V. Voloshin. Confirmed by qualitative electron 


microprobe analysis. 
Wavenumbers (cm~ '): 3360, 3250sh, 1625, 1525w, 1383w, 987, 928, 864s, 788, 553, 470s, 400. 
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Sio23  Willemite Zn,5(SiO,) 
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Locality: Sterling mine, Sterling Hill, Ogdensburg, Franklin mining district, Sussex Co., 
New Jersey, USA. 

Description: Dark red grains from the association with holdenite and Mn-rich calcite. The empirical 
formula is (electron microprobe) Zn; g0Mno.14F€0.03M820.02(S11 0004). 

Wavenumbers (cm~!): 976, 945sh, 931s, 901s, 866s, 612, 574s, 457. 

Sio24 “Albovite? Ca3(Si04)Cl> 
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Locality: Burned dump of the Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: Grey grains from the association with spurrite, periclase and calcite. Not approved by 
the IMA CNMNC. Described by B.V. Chesnokov. Monoclinic, space group P2,/c, a = 9.85, 
b = 6.75, c = 10.88 À, pP = 106.31°; Z = 4. Optically biaxial (—), a = 1.647, p = 1.665, 
y= 1672. Dar = 2.109 g/cm’. The empirical formula is Caz 9(S104)Cl, g§.Strong lines of powder 
X-ray diffraction pattern [d, A (I, %) (hkD] are 9.37 (30) (100), 3.37 (36) (211), 2.863 (100) (310), 
2.834 (46) (022), 2.720 (77) (104), 1.968 (60) (422). 

Wavenumbers (cm *): 1070w, 1025sh, 970s, 945sh, 925s, 915sh, 877s, 579w, 538, 511, 473. 
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Sio25 Henritermierite Ca3(Mn,Al)5(S1i0,4)2(OH)a 
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Locality: N’Chwaning II Mine, Kalahari manganese fields, South Africa. 
Description: Red-brown crystals from the association with hausmannite. The empirical formula is 


(electron microprobe) Caz .o0(Mn; .84Alo.11F€0.05)(S104)2.00(0H)4. 
Wavenumbers (cm): 3490sh, 3425, 960sh, 905s, 885sh, 818s, 633, 585sh, 565s, 535sh, 529, 


465, 384. 


Sio26 Glaucochroite CaMn**(SiO,) 
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Locality: Borehole at Namuaiv Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, 
Russia. 

Description: Pale yellow grains from the association with cuspidine, wollastonite, alumoakermanite, 
schorlomite, andradite, nepheline, etc. Investigated by A.P. Khomyakov. Optically biaxial (—), 
a= 1.681, p = 1.714, y = 1.724, 2V meas = —56°. Dineas = 3.34 g/cm’. The empirical formula 
is (electron microprobe) Ca; o(Mno.5sM80.3F€0.2)(S103)1 0. 

Wavenumbers (cm~'): 963s, 945sh, 920sh, 877s, 824, 575, 516, 499, 456w, 402. 
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Sio27 Hydroxylclinohumite Mgo(S104)4(OH,F)> 
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Locality: Zelentsovskaya pit, Kusinskiy massif, South Urals, Russia (type locality). 

Description: Transparent orange-yellow grain from the association with calcite and spinel. Holotype 
sample. The crystal structure is solved. Monoclinic, space group P2,/b, a = 13.6894(2), 
b = 4.7480(3), c = 10.2730(7) A, p = 100.721(5)°. Optically biaxial (+), = 1.631(1), = 1.641 
(1), = 1.664(1), 2Vineas = 70(10). Dmeas = 3-13(1) g/em?, Dearc = 3.14(1) g/cm®. The empirical 
formula is (Mgg g2Feo.o6Mno.91 T10.05)(S14.00015.98)(OH1 .g6Fo.16). The strongest lines of powder 
X-ray diffraction pattern [d, A (I, %) (hkl)| are 5.05 (70) (020), 4.46 (52) (021), 3.72 (100) 
(022), 3.35 (64) (004), 2.772 (91) (13-1), 2.754 (60) (11-4), 2.551 (80) (114), 2.516 (93) (13-3). 

Wavenumbers (cm ‘): 3560, 3524, 3380w, 1082, 1000sh, 987s, 960, 910sh, 888s, 846sh, 735sh, 
724, 610, 550sh, 530, 492, 433s, 415sh, 405sh. 


Sio28 Humite Meg7(S104)3(F,0OH)> 


1.0 


Transmittance 
SS 
ON 


500 1000 1500 3000 3500 4000 


Wavenumber (cm) 


2.7 Silicates 389 


Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Transparent orange-yellow crystals from the association with calcite and chrysotile. 
Orthorhombic. Single-crystal unit-cell parameters are a = 10.27, b = 20.82, c = 4.74 A. 

Wavenumbers (cm ‘): 3555, 3375, 1075sh, 995s, 955s, 910sh, 888s, 850, 760sh, 749, 613, 541, 486, 
444, 422, 392s. 


Sio29 Grossular Ca3Al,(Si0,)3 
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Locality: Bazhenovskoe (Bazhenovskoye) chrysotile asbestos deposit, Asbest, Middle Urals, Russia. 

Description: Pink transparent crystals from rodingite, from the association with vesuvianite. 
The empirical formula is (electron microprobe) (Caz 95Mng 92M go .02)(Aly g0Feo.22)(S104)3 00. 

Wavenumbers (cm *): 1081, 951, 913s, 861s, 843s, 618, 550sh, 542, 505sh, 472s, 451s, 389. 


Sio30 Tornebohmite-(Ce) (Ce,La),Al(Si0O.)(OH) 
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Locality: Biraya deposit, Irkutsk region, Siberia, Russia. 

Description: Pinkish-brown grains from the association with biraite-(Ce), cordylite-(Ce), cordylite- 
(La), aragonite, strontianite, dolomite, ancylite-(Ce), ancylite-(La), hydroxylbastnaesite-(Ce), 
daqingshanite-(Ce) and daqingshanite-(La), tremolite, winchite, ferriallanite-(Ce), cerite, 
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chevkinite-(Ce), belkovite, humite, fergusonite-(Ce), fergusonite-(Nd), pyrochlore, barite and 
monazite-(Ce). Investigated by P.M. Kartashov. 
Wavenumbers (cm~!): 2900, 990sh, 949s, 893s, 805sh, 691, 600sh, 558, 527, 505sh, 464s. 


Sio31 Larnite Ca>(SiO,) 


0.9 


ee ee 

o 0.7 
Q 
= 
S 
= 
5 
(= 
S 0.5 
EH 

0.3 

500 1000 1500 3000 3500 4000 


Wavenumber (cm') 


Locality: Mottled Zone, Hatrurim formation, Israel. 
Description: Fine-grained aggregate from the association with ye’elimite and shulamitite. Confirmed 


by IR spectrum. 
Wavenumbers (cm~'): 1100sh, 994s, 930sh, 905sh, 893s, 847s, 830sh, 595sh, 585sh, 570sh, 520s, 
469, 440w. 


Sio32 Calcio-olivine Ca>(S10,) 
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Locality: Lakargi Mt., Upper-Chegem caldera, Northern Caucasus, Republic of Kabardino-Balkaria, 
Russia. 

Description: Rims around relics of larnite from the association with spurrite, rondorfite, wadalite, 
tilleyite, kilchoanite, cuspidine, wadalite, reinhardbraunsite, lakargiite and secondary low- 
temperature minerals (hillebrandite, afwillite, thaumasite and ettringite). Neotype specimen. 


2.7 Silicates 391 


Orthorhombic, space group Pbnm, a = 5.0739 (1), b = 11.2113 (1), c = 6.7534 (1) A, Z = 4, 
Optically biaxial (—), a = 1.642(2), p = 1.652(2), y = 1.657(2). Deac = 2.99 g/cm”, Do 
2912) g/cm’. The empirical formula is Ca; 97Nao.02M80.01 Alo0.01511.0004. Strong lines of powder 
X-ray diffraction pattern [d, A (I, %) (hkl) are 4.323 (34) (021), 3.822 (35) (111), 3.014 (90) (130), 
2.897 (18) (022), 2.752 (70) (112), 2.730 (100) (112), 1.909 (53) (222). 

Wavenumbers (cm~!): 943s, 931s, 915s, 855s, 817, 810sh, 705w, 559, 512, 500, 452, 440. 


Sio33 Kasolite Pb(UO,)(Si0,)-H,O 


0.8 


Transmittance 


500 1000 1500 3000 3500 4000 


Wavenumber (cm') 


Locality: Bota-Burum U deposit, Alakol lake, Almaty region, Kazakhstan. 

Description: Yellow fibrous aggregate. Investigated by G.A. Sidorenko. Identified by wet chemical 
analysis and powder X-ray diffraction pattern. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3420, 3350h, 3200sh, 1596, 1530sh, 1463w, 1347w, 955sh, 903s, 861s, 811s, 
751, 562, 499w, 458. 

Sio34 Cuprosklodowskite Cu(UQO>)2[Si03(OH)|2-6H2O (?) 
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Locality: Kolwezi district, Katanga (Shaba), Democratic Republic of Congo. 

Description: Green massive. Specimen No. 69447 from the Fersman Mineralogical Museum of the 
Russian Academy of Sciences, Moscow, Russia. Investigated by A.A. Chernikov. Confirmed by 
IR spectrum. 

Wavenumbers (cm *): 3570sh, 3460, 3300sh, 3160sh, 3050sh, 1622, 1060sh, 988s, 930s, 871s, 777, 
700sh, 557, 490sh, 469, 440. 


Sio35  Uranophane-alpha Ca(UO2)2[Si03(OH)]2-5H.,O 
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Locality: Bota-Burum U deposit, Alakol lake, Almaty region, Kazakhstan. 

Description: Yellow fibrous aggregate. Investigated by G.A. Sidorenko. Identified by wet chemical 
analysis and powder X-ray diffraction pattern. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3550sh, 3400, 3345sh, 3180sh, 1665sh, 1632, 1560sh, 1135sh, 999s, 939s, 
860s, 802, 775sh, 654w, 557, 477, 450sh. 


Sio36 Uranophane-alpha Ca(UO,)2[Si03(OH)]2-5H.O 
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Locality: Bota-Burum U deposit, Alakol lake, Almaty region, Kazakhstan. 

Description: Yellow prismatic crystals. Investigated by G.A. Sidorenko. Identified by wet chemical 
analysis, single-crystal and powder X-ray diffraction pattern. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3460, 3338, 3210, 1655sh, 1658, 1540sh, 1100sh, 986s, 946s, 920sh, 880sh, 
854s, 778, 551, 469. 


Sio37 Uranophane-alpha Ca(UO>)2[(Si03(OH)]2°-5H.O 
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Locality: Kyzylsa1 Mo—U deposit, Almaty region, Kazakhstan. 

Description: Yellow massive. Investigated by G.A. Sidorenko. Identified by wet chemical analysis, 
and powder X-ray diffraction pattern. Confirmed by IR spectrum. 

Wavenumbers (cm ™®: 3530sh, 3310, 1630w, 1120sh, 994s, 937s, 875sh, 851s, 785, 555, 483, 444. 


Si038 Soddyite (UO2)(S104):2H20 
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Locality: Shinkolobwe, Katanga (Shaba), Democratic Republic of Congo. 

Description: Yellow massive from the association with kasolite. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3530sh, 3440, 1585, 959s, 906s, 872s, 832, 811, 613, 520sh, 500sh, 460sh, 
445, 407. 
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Sio39 ~=Sklodowskite Mg(UO>)2[Si03(OH)]2:7H20 (?) 
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Locality: Karamazar Mts., Adrasman, Sogd region, Tajikistan. 

Description: Yellow crust from the association with uranophane-alpha. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3690sh, 3490, 3320, 3220sh, 1650, 1160, 990s, 934, 864s, 781w, 560w, 
490sh, 467, 385. 


Sio40 Rondorfite CagMg(SiO,)4Cl> 
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Locality: Lakargi Mt., Verkhnechegemskaya caldera, Kabardino-Balkaria, Northern Caucasus, 
Russia. 

Description: Yellow grains from the association with lakargiite and calico-olivine. The empirical 
formula is (electron microprobe) Ca- ggNao.97Mo.93Feo.12Alo.92(S14.99004)Cl, .73(OH),. Confirmed 
by IR spectrum. 

Wavenumbers (cm~ '): 3330w, 1160sh, 1075, 970sh, 955s, 934s, 910s, 852, 788w, 760w, 564, 527s, 
455, 385. 
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Sio41 Kuliokite-(Y) (Y,Yb)4,Al(Si104)2(OH)2Fs 
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Locality: Ploskaya Mt., Western Keivy Mts., Kola peninsula, Murmansk region, Russia. 
Description: Rose tabular crystals from the association with Y-rich fluorite and amazonite. Identified 


by IR spectrum and qualitative electron microprobe analysis.. 
Wavenumbers (cm '): 3438, 3417, 981, 951s, 923s, 897s, 793, 762, 650, 552, 524, 508, 480, 
458, 411. 


Sio42 Humite Meg7(S104)3(F,0OH)> 
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Locality: Västmanland, Sweden. 

Description: Yellow grains. Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3560, 3405w, 1075sh, 991s, 954s, 915sh, 888s, 851, 763, 617, 552, 540sh, 
495sh, 484, 420s, 395s. 
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Sio43 Cerite-(Ce) (Ce,La,Ca)o(Mg,Fe**)(SiO4)¢[Si03(OH)](OH)3 
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Locality: Crosetto talc mine, Prali, Germanasca valley, Torino province, Piedmont, Italy. 

Description: Reddish-brown grains. Nd-, Cl- and F-rich variety. The empirical formula is 
(electron microprobe) (Ce4.3Nd>2.)La,.sPro.3S5mo.2)(Mgo.sFeo.2)Si7027Cl, 4F;.20(OH),. Confirmed 
by IR spectrum. 

Wavenumbers (cm~ *): 3545w, 3490sh, 3457w, 3356w, 940s, 920sh, 890s, 683w, 615w, 540, 498. 


Sio44 Malayaite CaSn(Si0,)O 
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Locality: Ehrenfriedersdorf, Saxony, Germany. 


Description: Beige grains. Identified by IR spectrum and qualitative electron microprobe analysis. 
Wavenumbers (cm): 1070sh, 945sh, 906s, 870s, 816s, 566, 533, 499, 472, 422. 
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Sio45 Jerrygibbsite Mn**o(SiO,)4(OH)» 
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Locality: Franklin mine, Franklin, Sussex Co., New Jersey, USA (type locality). 

Description: Rose granular aggregate from the association with leucophoenicite, tephroite, 
franklinite, willemite and zincite. The empirical formula is (electron microprobe, OH calculated) 
(Mn7 s9Mgo.55Zno.34Cao 30F €0.08)(S104)4.00F1.72(0H)o.28. Confirmed by IR spectrum. 

Wavenumbers (cm '): 3360w, 3340w, 1075sh, 976, 945sh, 932s, 900s, 870s, 615, 575, 512, 460, 
440sh, (390). 


Sio46 Jasmundite Caj,,(S10,4),0.S 
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Locality: Bellerberg, near Ettringen, Eifel Mts., Rhineland-Palatinate (Rheinland-Pfalz), Germany 
(type locality). 

Description: Dark brown translucent grains from metamorphosed limestone inclusion in basalt, from 
the association with brownmillerite, larnite, thaumasite, brearleyite and carbonates. Confirmed by 
IR spectrum. The bands at 1,505 and 1,470 cm! correspond to the admixture of a carbonate. 

Wavenumbers (cm *): 1505, 1470, 950sh, 913s, 885sh, 842, 766, 745sh, 558, 513s, 398. 
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Sio47 = Andalusite Al,(Si04)O 
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Locality: Ardino, Kardzali (Kurdzhali) region, Rhodope Mts, Bulgaria. 

Description: Pinkish-brown transparent crystal from the association with potash feldspar, quartz and 
biotite. Confirmed by IR spectrum. 

Wavenumbers (cm ™®: 1070sh, 1005s, 974s, 950sh, 934s, 905sh, 776, 735, 684, 600, 562, 519, 479, 
455s, 440sh. 


Sio48 Afwillite Caj,2(S104)4[S102(OH)2]4-8H20 
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Locality: Lakargi Mt., Upper-Chegem caldera, Northern Caucasus, Republic of Kabardino-Balkaria, 
Russia. 

Description: White fine-grained aggregate from the association with spurrite, hillebrandite and 
thaumasite. Identified by IR spectrum and powder X-ray diffraction pattern. 

Wavenumbers (cm “): 3630, 3335, 3160, 2770, 2420, 1750sh, 1700, 1500w, 1328, 1285, 1100, 
990sh, 965s, 910s, 883s, 865s, 814, 780, 670sh, 627, 502s, 475s, 420sh. 
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Sio49 Kumtyubeite Ca;5(SiO4).F> 
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Locality: Burned dump of the shaft No. 44, Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: Pale rose fine-grained aggregate from the association with srebrodolskite, 
fluorellestadite and calico-olivine. Technogenetic. Described by B.V. Chesnokov under the 
name “kutyukhinite”. Monoclinic, a = 11.447, b = 5.036, c = 8.686 A, B = 109.12°; Z = 4. 
Optically biaxial (—), a = 1.587, p = 1.597, 7 = 1.600. Doac = 2.957 g/em?, D meas = 2.88 g/cm’. 
The empirical formula is (Cag g9Mgpo.02)Si2.9108 o0F1.55(OH)o.55. Strong lines of powder X-ray 
diffraction pattern [d, A (I, %) (hkD] are 3.79 (40) (111), 3.30 (41) (30-2), 3.032 (73) (31-1), 
2.862 (75) (112), 2.753 (40) (31-2), 2.490 (47) (212), 1.893 (100) (60-2). Confirmed by IR spectrum. 

Wavenumbers (cm): 943s, 866s, 825, 562, 530, 507, 445w, 425, 415. 


Sio50 Clinohumite Mego(Si04)4(F,OH)> 
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Locality: Kuh-i Lal spinel deposit, Pamir Mts., Tajikistan. 

Description: Yellow transparent crystal from the association with forsterite, spinel and lizardite. 
The empirical formula is (Mgg.79Tio.12Fe0,03)(S104)4.00lFo.95(OH)0.9300. 12]. 

Wavenumbers (cm '): 3555, 3375, 1085sh, 992s, 963s, 910sh, 893s, 849, 840sh, 743, 607, 550sh, 
533, 496s, 470sh, 430sh, 408s. 
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Sio51 Clinohumite Mgo(Si04)4(F,OH)> 
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Locality: Burned dump of the Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: Grey fine-grained aggregate. OH-free variety close to the Mgo(SiO4)4F. endmember. 
Investigated by B.V. Chesnokov. 

Wavenumbers (cm *): 1074, 985s, 960s, 920sh, 888s, 842, 800sh, 755sh, 670w, 612, 545sh, 508s, 
472s, 419s. 


Si052 Chesnokovite Na,[Si0,(OH)>]-8H,O 
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Locality: Synthetic. 

Description: White powdery. 

Wavenumbers (cm): 3625sh, 3515, 3180, 3375s, 3200sh, 3090, 3010sh, 2800sh, 2320, 1675, 
1590sh, 1445, 1210, 1162, 1022sh, 1007s, 917, 865sh, 830sh, 755, 640, 607, 498, 458, 425, 386. 
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Sio53 Chesnokovite Na,[Si05(OH)>]-8H»,O 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola Peninsula, Murmansk region, 
Russia (type locality). 

Description: Pale brownish-yellow granular aggregate from the association with natrolite, sodalite, 
vuonnemite, steenstrupine-(Ce), phosinaite-(Ce), natisite, gobbinsite, villiaumite, natrosilite and 
revdite. Holotype sample. Orthorhombic, space group /bca, a= 11.7119, b= 16.973, 
c = 11.5652 A. Optically biaxial (+), a = 1.449, p = 1.453, y = 1.458, 2Vineas = 80°. Dmeas = 
1.68 g/cm?, Deaic = 1.60 g/cm”. The empirical formula is (Na; 96K0.02)Si1.00502(0H)2:7.58H30. 
Strong lines of the powder X-ray diffraction pattern [d, A (I, %) (hkD] are 5.001 (30) (211), 
4.788 (42) (022), 3.847 (89) (231), 2.932 (42) (400), 2.832 (35) (060), 2.800 (97) (332, 233), 
2.774 (100) (341, 143, 114). 

Wavenumbers (cm ‘): 3635sh, 3510sh, 3470s, 3360s, 3190, 3095, 3020sh, 2770sh, 2380w, 2253w, 
1673, 1580w, 1450w, 1171s, 1027s, 1010sh, 924s, 859s, 830sh, 764, 700w, 637s, 610sh, 506, 461, 
421, 390sh. 
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Locality: Tenham-2 chondritic meteorite, Tenham station, South Gregory, Queensland, Australia. 

Description: Brown grains from the association with wadsleyite and ringwoodite. Investigated by 
S.N. Britvin. Identified by electron microprobe analysis and powder X-ray diffraction pattern. 
Confirmed by IR spectrum. 

Wavenumbers (cm7 ’): 1075, 1005s, 920sh, 890sh, 841s, 580sh, 460s, 430s. 
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1.0 
o 0.8 
5) 
= 
S 
E 
= 
S 
n 
0.6 
250 750 1250 1750 


Wavenumber (cm’’) 


Locality: Voron’i Tundras Mts., Kola peninsula, Murmansk region, Russia. 

Description: Microscopic inclusions in zircon. Investigated by A.V. Voloshin. The IR spectrum was 
obtained as a difference between IR spectra of zircon with hafnon inclusions and pure zircon. 

Wavenumbers (cm *): 1037, 963s, 933s, 973s, 800sh, 604, 580sh, 510w, 440sh, 430, 410sh. 
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2.7 Silicates 403 


Locality: Burned dump of the shaft No. 44, Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: Pale rose veinlets in the aggregate of altered lime and periclase. Investigated by B.V. 
Chesnokov. Strong lines of the powder X-ray diffraction pattern [d, A (I, %)] are 3.01 (90), 2.74 
(100), 1.911 (80), 1.807 (70), 1.253 (70), 1.138 (60). Confirmed by IR spectrum. 

Wavenumbers (cm~*): 994s, 930sh, 905sh, 894s, 847s, 830sh, 595w, 573w, 537sh, 520, 469, 440. 


Sio57 Laihunite Fe” Fe?* (SiO3) 
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Locality: Crystal peak, Colorado, USA. 


Description: Dark brown massive. Pseudomorph after fayalite. Probably contaminated by other 


minerals. 
Wavenumbers (cm): 3200w, 1610w, 946s, 874, 820sh, 675w, 625sh, 588, 495sh, 495s, 470s, 425sh. 


Sio58 Leucophoenicite Mn**7(Si0,4)3(OH)> 
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Locality: Franklin, Franklin mining district, Sussex Co., New Jersey, USA (type locality). 

Description: Pink granular aggregate from the association with willemite and garnet. The empirical 
formula is (electron microprobe) (Mng¢, ;Cap 5Zno 3M go, 1)(S104)3 9(OH,F)2. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3330, 1067, 1032, 960s, 905sh, 864s, 574, 540sh, 510sh, 501, 459. 
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Sio59 Topaz Al,(Si0,)(F,OH)> 
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Locality: Ivigtut cryolite deposit, Ivittuut municipality, Arsuk Firth, West Greenland province, 
Greenland. 
Description: White granular aggregate from the association with weberite and fluorite. Confirmed by 


IR spectrum. 
Wavenumbers (cm ‘): 3635, 3605, 1670w, 1605w, 1410w, 1166, 1009, 940s, 925s, 870s, 707w, 
645sh, 619s, 589, 558, 537, 530sh, 481s, 462s, 425sh, 380. 


Sio60 Monticellite CaMeg(Si0,) 
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Locality: Konder (Kondyor) alkaline—ultrabasic massif, Aldan shield, Krasnoyarskiy Kray, Siberia, 
Russia. 

Description: Greenish-brown crystals. Investigated by A.E. Zadov. Identified by electron microprobe 
analysis, optical data, IR spectrum and powder X-ray diffraction pattern. 

Wavenumbers (cm *): 981s, 948, 910sh, 885s, 830, 594, 516, 486, 436, 420sh. 
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Sio61 Hibschite Ca3Al,(SiO,4)3_.(OH)4, (x = 0.2-1.5) 
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Locality: Wessels mine, Hotazel, Kalahari manganese fields, Northern Cape province, South Africa. 

Description: Red grains from the association with sugilite, quartz and pectolite. Fe-rich 
variety. The empirical formula is (electron microprobe, OH calculated): Ca3 o(Al,.;Feo.7Mno.2) 
(S104)2.2(OH)3.2. Confirmed by IR spectrum. 

Wavenumbers (cm~!): 3575, 909s, 895sh, 833s, 645sh, 580sh, 515, 473s, 450sh, 390sh. 


Sio62 Norbergite Meg3(Si0,4)(F,OH)>» 
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Locality: Ristiniemi cape, northern coast of the Ladoga sea, Yulyaristi, near Pitkäranta, Karelia, 
Russia. 

Description: Yellow grains from calciphyre, from the association with calcite, chondrodite, 
diopside and phlogopite. The empirical formula is (electron microprobe, OH calculated) 
(M22.94F€0.04Mn0 01 Tio.01)(S104)1 oolF1.61(0H)0.3700.02]. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3568, 995s, 965, 900s, 881s, 756, 623, 564, 548, 520sh, 482, 430sh, 387s. 
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Sio63 Pyrope Mg:Al2(S103)3 


0.8 
0.6 

(D) 

Q 

(æ 

z 

= 

Z 

Z 04 

9°) 

= 

= 
0.2 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Dora-Maira massif, Cuneo province, Piedmont, Italy. 

Description: Coarse-grained aggregate. Associated minerals are talc, quartz, magnesiostaurolite, 
ellenbergerite and rutile. Fe-rich variety. The empirical formula is (electron microprobe) 
Cap. 0aM 2 93Al).92Feo.11(S104)3.09. Confirmed by IR spectrum. 

Wavenumbers (cm): 1080sh, 1005sh, 972s, 906s, 876s, 669, 581, 536, 480s, 461s, 420sh. 


Sio64 Chloritoid (Fe**,Mg,Mn),A1,Si,0;9(OH),4 
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Locality: Ottré, Stavelot massif, Province of Liége, Belgium. 

Description: Dark greenish-grey tabular crystals. Mn-rich variety. Confirmed by IR spectrum and 
qualitative electron microprobe analysis. 

Wavenumbers (cm ‘): 3445, 2975, 1095w, 935, 900s, 865sh, 799, 744s, 667, 605, 590sh, 550, 
515, 458s, 445sh. 
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Sio65 Mozartite CaMn>**(SiO,)(OH) 
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Locality: Cerchiara mine, near Faggiona, Val di Vara, northern Apennines, La Spezia, Liguria, Italy 
(type locality). 

Description: Dark red grains from the association with pectolite, hausmannite and calcite. The band 
at 1,423 cm™! can correspond to the admixture of calcite. 

Wavenumbers (cm~ *): 3400, 2700, 1740sh, 1603w, 1423, 1060sh, 970sh, 900s, 855s, 815sh, 620sh, 
571s, 538s, 515, 472s, 400sh. 


Sio66 Paranatisite Na ,Ti[Si0O,]O 
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Locality: Yukspor Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia (type 
locality). 

Description: Orange-brown grains from the association with nepheline, potassic feldspar, aegirine, 
aenigmatite, natisite, lamprophyllite, lorenzenite, shcherbakovite, delhayelite, villiaumite and 
lbiotite. Holotype sample. Orthorhombic, space group Pmma, a = 9.827(3) b = 9.167(2) 


408 2 IR Spectra of Minerals and Reference Samples Data 


c = 4,799(2) A,Z = 4. Optically biaxial (+), a = 1.740(2), p = 1.741(2), y = 1.765(2), 2V neas = 
20(1)°. Deae = 3.07 g/cm’, Daes m 2120) g/cm’. The empirical formula is Na;oMno 
Tio. o5F€0.05511.0004(0,F). Strong lines of powder X-ray diffraction pattern [d, A (I, %)| are 2.748 
(100), 2.257 (25), 1.720 (30), 1.680 (30), 1.660 (22), 1.475 (33), 1.443 (35). 

Wavenumbers (cm ~‘): 1043, 965sh, 925sh, 908s, 854s, 833, 595, 577, 527, 446, 382s. 


Sio67 Tephroite Mn**,(SiO,) 
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Locality: Inylchek glacier, Central Tien-Shan Mts., Kyrgyzstan. 

Description: Brown veins from the association with spessartite, rhodonite, rhodochrosite, alabandite, 
sonolite and alleghanyite. Confirmed by IR spectrum. 

Wavenumbers (cm): 960sh, 944s, 910sh, 863s, 819, 565, 496, 460sh. 


Si069 Ribbeite Mns(Si0O,4)2(OH)2 
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2.7 Silicates 409 


Locality: Faizulinskoe Mn deposit, South Urals, Bashkortostan, Russia. 

Description: Beige granular aggregate. Investigated by A.I. Brusnitsyn. Identified by powder X-ray 
diffraction pattern and electron microprobe analysis. 

Wavenumbers (cm *): 3625w, 3470w, 3330, 3295, 1033, 957s, 915sh, 894s, 866s, 830sh, 645w, 
580, 555, 545, 515sh, 502, 454, 435sh. 


Sio70 Reinhardbraunsite Ca;(S104)(OH,FP)2 
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Locality: Ettringer Bellerberg volcano, near Mayen and Laacher See, Eifel, Rheinland-Pfalz 
(Rhineland-Palatinate), Germany (type locality). 

Description: Rose fine-grained aggregate from the association with fluorellestadite, brownmillerite, 
and brearleyite. The empirical formula is (Cas 97™Mng.95)(S104)2 9[((OH,O), 1Fo.9]. Confirmed by IR 
spectrum. 

Wavenumbers (cm): 3545, 3475w, 1060sh, 943s, 870s, 824, 803, 761 w, 647, 609w, 562, 526, 505, 
460, 420. 


Sio71 Topaz Al,(Si0,)(F,OH)> 
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Locality: Mika pegmatite, Kukurt pegmatite field, Pamir Mts., Tajikistan. 

Description: Colourless crystal from the association with potash feldspar, quartz, elbaite and beryl. 
Confirmed by IR spectrum. 

Wavenumbers (cm): 3632w, 1165, 1005, 947, 875s, 706w, 655sh, 619s, 584w, 562, 516, 481s, 
450s, 420sh. 


Sio72 Uvarovite Ca3Cr (SiOz); 
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Locality: Saranovskoe Cr deposit, Perm region, Middle Urals, Russia (type locality). 
Description: Deep green crystals from the association with chromite, shuiskite and calcite. Con- 


firmed by IR spectrum and electron microprobe analysis. 
Wavenumbers (cm~ *): 1082, 944, 900s, 841s, 826s, 610, 538, 456s, 423s. 


Sio73 Fayalite Fe**,(SiO.)> 
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2.7 Silicates 411 


Locality: Adjuk River valley, Tajikistan. 
Description: Dark brown massive. Mn-bearing variety. Confirmed by IR spectrum and qualitative 


electron microprobe analysis. 
Wavenumbers (cm): 960sh, 944s, 910sh, 873s, 826, 560, 500sh, 473. 


Sio74 Fluorbritholite-(Ce) (Ce,Ca)s[(Si,P)O4]3F 
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Locality: Jamestown, Jamestown district, Boulder Co., Colorado, USA. 

Description: Brown grains Identified by electron microprobe analysis and powder X-ray diffraction 
pattern. The empirical formula is Ca gCe1 .6sNdo.7Lao.5sPro.2 Y0o.1S5mMo.1(Si2.9P0.1)011.8F1.2. Weak 
band at 1,454 cm `! corresponds to the admixture of bastnäsite-(Ce). 

Wavenumbers (cm~!): 1454w, 1072, 980sh, 938s, 875sh, 805sh, 614w, 542s, 506s, 460sh. 


Sio75 Cerite-(Ce) (Ce,La,Ca)o(Mg,Fe**)(SiO4)6[Si03(OH)](OH);3 
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Locality: Bastnas, Riddarhyttan, Sweden (type locality). 

Description: Reddish-brown grains from the association with bastnasite-(Ce), ferriallanite-(Ce) and 
tornebohmite-(Ce). Confirmed by IR spectrum. 

Wavenumbers (cm~!): 3420, 946s, 891s, 537, 500sh, 483, (350). 
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Sio77 Morimotoite Ca3TiFe7*(SiO,)3 
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Locality: Outcrop at Fuka, Bichu-Cho, Pkayama prefecture, Japan (type locality). 


Description: Black grains (with brown streak) from skarn. Collected and investigated by I.V. Pekov. 


Confirmed by IR spectrum. 
Wavenumbers (cm *): 1060, 935sh, 900s, 824s, 760sh, 673, 602, 516, 423s, (383s). 


Sio78 Forsterite Mg2(S103) 
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Locality: Vispi quarry, San Venanzo, Terni province, Umbria, Italy. 

Description: Light brown short-prismatic crystals from the association with kalsilite, leucite 
and clinopyroxene. Fe-rich variety. The empirical formula is (electron microprobe) 
(Mg1.590Fep.36Mno 92Cao o2)(S14 9904). Confirmed by IR spectrum. 

Wavenumbers (cm *): 1000sh, 985s, 947, 915sh, 885s, 837, 688w, 600, 515sh, 497, 463, 400. 


2.7 Silicates 413 


Sio79 Spessartine Mn:Al (SiO3) 
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Locality: Bakhtinskoe Mn deposit, Chelyabinsk region, South Urals, Russia. 

Description: Brownish crystal from the association with quartz, rhodonite and tephroite. Identified by 
IR spectrum and electron microprobe analysis. The empirical formula is (Mn23Caọo.4F€0.3) 
(Alı gFeo.2)S13,0012. 

Wavenumbers (cm~!): 975sh, 942s, 878s, 856s, 623, 551, 465s, 444. 


Si080 Afwillite Ca ,2(S10,)4[S105(OH)> |4-8H»O 


0.8 
O 
= 
S 0.6 
= 
= 
= 
fae) 
= 
0.4 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Lakargi Mt., Upper-Chegem caldera, Northern Caucasus, Republic of Kabardino-Balkaria, 
Russia. 

Description: White fine-grained aggregate from the association with spurrite, hillebrandite and CO3- 
bearing ettringite. Identified by IR spectrum, optical data and powder X-ray diffraction pattern. 

Wavenumbers (cm ‘): 3625w, 3450w, 3326, 3150sh, 2820, 2460sh, 2420w, 2300w, 1760sh, 1670, 
1520w, 1490sh, 1418w, 1327, 1284, 1104, 990sh, 964s, 913s, 882s, 865sh, 813, 781, 668w, 630sh, 
622, 525sh, 503s, 474s. 
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Sio81 Afwillite Ca ,2(S10,)4[S105(OH)> |4-8H»O 
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Locality: Ioko-Dovyren (Yoko-Dovyrenskiy) layered massif, Buryatia Republic, Transbaikal 
Territory, Siberia, Russia. 

Description: Colourless crystals from the association with merwinite. Identified by IR spectrum and 
powder X-ray diffraction pattern. The crystal structure is solved. Triclinic, space group P1, 
a = 16.330(2), b = 5.6389(6), c = 11.685(1) A, a = 90.08(1), P = 126.440(2), y = 89.95(1)°. 
Optically biaxial (+), a ~ p = 1.618(2), y = 1.621(1), 2Vmeas = 30(10)°. 

Wavenumbers (cm *): 3332, 3150, 2750, 2430sh, 2350, 1745, 1332, 1286, 1095, 990, 964s, 911s, 
877s, 865sh, 813, 779, 670w, 629, 500s, 476s, 403w. 


Sio82 Uranophane-alpha Ca(UO>2)2[Si03(OH)]2-5H.O 
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Locality: Bota-Burum U deposit, Alakol lake, Almaty region, Kazakhstan. 

Description: Orange-yellow prismatic crystals from the association with chistyakovaite and 
uramarsite. Investigated by G.A. Sidorenko. Identified by wet chemical analysis, single-crystal 
and powder X-ray diffraction patterns. Confirmed by IR spectrum. 

Wavenumbers (cm '): 3465, 3330, 3205, 2250w, 1662, 1535w, 1110sh, 987s, 946s, 880sh, 855s, 
778, 600sh, 552, 473. 
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Sio83 Esperite PbCa:Zn4(S103)4 
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Locality: Franklin, Sussex Co., New Jersey, USA (type locality). 
Description: Yellow grains from the association with andradite, willemite, zincite, hardystonite, 


and calcite. 
Wavenumbers (cm~!): 963s, 947s, 917s, 874s, 842s, 586, 545, 507, 487, 480sh, 460sh. 


Sio84 Rondorfite CagMg(Si0,4)4Cl> 
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Locality: Lakargi Mt., Verkhnechegemskaya caldera, Kabardino-Balkaria, Northern Caucasus, 
Russia. 

Description: Yellow crystal from the association with calico-olivine. Identified by powder X-ray 
diffraction pattern and qualitative electron microprobe analysis. Fe- and Al-bearing variety. 
Confirmed by IR spectrum. Contains inclusions of secondary minerals. 

Wavenumbers (cm—?): 3600sh,3405, 1610w, 1475w, 1426w, 1364w, 1145sh, 1070sh, 970sh, 952s, 
935s, 909s, 853, 825sh, 564w, 527, 465, 450, 388. 
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Sio85 Pyrope Mg3Al>(SiOz4)3 


1.0 


Transmittance 


250 750 1250 1750 


Wavenumber (cm’’) 


Locality: An unknown locality in Madagascar. 
Description: Violet-red crystal. Confirmed by IR spectrum and electron microprobe analysis. 
Mn-rich variety. The empirical formula is (Mg, 35Mn, 02F€0.41Ca0.22)(Al; .82F€0.09 Vo.06CT0.03) 


(Sig.97Alo.0304)3. 
Wavenumbers (cm~!): 1165sh, 1082, 996, 960s, 895s, 867s, 640sh, 585sh, 569, 525, 475s, 457s. 


Sio86 Eulytine Bi,(Si0,4)3 
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Locality: Syuigachan Sn-W occurrence, Bodzhalskiy ore district, Khabarovskiy Kray, Russia. 
Description: Light green grains. Confirmed by IR spectrum and qualitative electron microprobe 


analysis. 
Wavenumbers (cm): 936s, 890sh, 882s, 533, 482. 
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Sio87 Hydroxylchondrodite Mgs5(SiO,)2(OH,F)> 
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Locality: Perovskite Pit, Chuvashskie Mts., Zlatoust district, South Urals, Russia (type locality). 

Description: Orange grains from the association with calcite, dolomite, clinochlore and tremolite. 
Identified by IR spectrum. The empirical formula is (electron microprobe) (Mg, 6Tio.3F€0.1) 
(S104)2.0Fo,3(OH,O), 7. 

Wavenumbers (cm _‘): 3560w, 3512w, 3380, 1085w, 1040sh, 1020sh, 997s, 901s, 875sh, 853, 833, 
823sh, 780w, 739, 615, 546sh, 541, 534sh, 495sh, 456s, 446, 416. 


Sio88 Chondrodite Mg;(SiO,4).(F,OH)> 
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Locality: Malyshevskoe emerald deposit, Middle Urals, Russia. 

Description: Orange-brown grain from the association with phlogopite. Identified by IR spectrum, 
powder X-ray diffraction pattern and electron microprobe analysis. Fe-rich variety. The empirical 
formula is (Mg4.2Feo.7Tig,1)(S104)2. 0Fo.9(OH,O), 1. 

Wavenumbers (cm): 3560, 3380w, 3330w, 1078sh, 992s, 961, 910sh, 891s, 848, 756, 609, 545, 
530sh, 490sh, 472s, 411s, 398s. 
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Sio8g9 Olmiite CaMn[Si03(0OH)](OH) 
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Locality: N’Chwaning II Mine, Kalahari manganese fields, South Africa. 

Description: Pinkish-brown split crystals. The empirical formula is Ca; ,Mno Feo. ;[Si03(OH)] 
(OH)o.sF 0.2. 

Wavenumbers (cm~ *): 3537w, 3508, 2790, 2360, 1750, 1334, 1305sh, 973s, 924s, 895sh, 872s, 819, 
785, 724, 668, 517s, 472, 432, 420sh, 403w. 


Sio99 Chondrodite Mg;(SiO,4)2(F,OH)> 
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Locality: Lupikko mine, Pitkyaranta district, near Ladoga sea, Karelia, Russia. 

Description: Yellow-brown grain from the association with serpentine and diopside. The empirical 
formula is (Mgq4 6Feo.4)[(S104)1.9(BO3)o.1]F1;.1(OH,O)o.9. The band at 3,680 cm! can correspond 
to the admixture of serpentine. The bands at 1,315, 1,275 and 1,167 cm! correspond to B—O 
stretching vibrations. 

Wavenumbers (cm~*): 3680, 3555, 1315w, 1275w, 1167, 1073, 984s, 952s, 888s, 850, 762, 615, 
553, 477s, 442s, 380s. 
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Sio91 Bultfonteinite Ca,[S103(OH)].F>-2H,O 
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Locality: Wessels mine, Kalahari manganese fields, South Africa. 
Description: Colourless crystals from the association with olmiite. 


Wavenumbers (cm~!): 3245, 2960sh, 2840sh, 2340, 1695, 1560, 1373, 1167, 937s, 911s, 820sh, 
730sh, 686, 515sh, 487s, 460. 


Sio92 Forsterite Mg.(SiO,) 
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Locality: Luc Yen, Yenbai province, Vietnam. 

Description: White grains from the association with spinel. The empirical formula is (electron 
microprobe) (Mg, g5Feo.11C€ao.02)(Si1 99004). Confirmed by IR spectrum. 

Wavenumbers (cm ~*): 1050sh, 1005sh, 990s, 910sh, 885s, 834, 609, 506s, 465, 420s. 
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Sio94 Hodgkinsonite Mn**Zn,(SiO,4)(OH)> 
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Locality: Franklin, Sussex Co., New Jersey, USA (type locality). 
Description: Rose coarse-grained aggregate from the association with willemite, franklinite, 


tephroite and calcite. 
Wavenumbers (cm *): 3500, 3450, 1642w, 1148w, 1122w, 935sh, 915s, 900sh, 857, 800sh, 757w, 
712, 690sh, 580s, 541, 510, 455, 400sh, 382. 


Sio95 =Thorite Th(Si0,) 
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Locality: Flora (Selsurt) Mt., Lovozero alkaline complex, Kola Peninsula, Murmansk region, Russia. 

Description: Yellow grains from the association with albite and narsarsukite. Altered (metamict, 
amorphous and hydrated) variety. The empirical formula is (electron microprobe) H,(Tho.74Alo 12 
Feo ogCao.07T10.03Mg0.03)[(S104)o0,84(PO4)o0.16]-7H20. 

Wavenumbers (cm~'): 3425s, 1635, 1542w, 1480w, 1360sh, 1290sh, 1085sh, 1014s, 900sh, 770sh, 
615sh, 585, 535, 490sh, 446s. 
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Sio96 Poldervaartite (Ca(Ca,Mn)[SiO;(OH)|(OH) 
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Locality: Wessels, Kalahari manganese fields, South Africa. 

Description: Beige split crystals. The empirical formula is (electron microprobe) 
Cay .o0(Cao.73Mno.21 Feo.005A10.003)[$i1.0003(OH) (OH). 

Wavenumbers (cm_*): 3520, 2800, 2420, 2350sh, 1725w, 1325, 1295, 981s, 937s, 863s, 805, 785sh, 
763, 710sh, 676, 517s, 474. 


Sio97 Hydroxylclinohumite Mgo(S104)4(OH,F)> 
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Locality: Val Malenco, Lombardy, Alps, Italy. 

Description: Dark reddish-brown grain. Specimen No. 21703 from the Fersman Mineralogical 
Museum of the Russian Academy of Sciences, Moscow, Russia. Identified by single-crystal 
X-ray diffraction pattern and electron microprobe analysis. Fe- and Ti-rich variety. The 
empirical formula is (Mg73Fe, 2Tio.s(S103)4.00(0H,02—) (x & 1). The content of F is below 
detection limit. 

Wavenumbers (cm '): 3375, 983s, 952s, 896s, 870sh, 841, 804, 737, 609, 583, 528s, 480s, 440s, 
404s, 380s. 
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Sio98 Chegemite Ca (Si0,)3(OH)> 
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Locality: Lakargi Mt., Upper-Chegem caldera, Northern Caucasus, Republic of Kabardino-Balkaria, 
Russia (type locality). 

Description: Pink grains from the association with larnite, spurrite, rondorfite, reinhardbraunsite, 
wadalite, lakargiite and srebrodolskite. Investigated by A.E. Zadov. 

Wavenumbers (cm~ *): 3545, 3470, 945sh, 935s, 907s, 868s, 822, 805sh, 760sh, 647, 607, 562, 522, 
505, 435. 
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Locality: Emmelberg, Üdersdorf, near Daun, Eifel Mts., Rheinland-Pfalz (Rhineland-Palatinate), 
Germany. 

Description: Cluster of colourless acicular crystals from the association with mullite, pseudobrookite 
and jeremejevite. High-temperature OH-deficient variety. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 1080, 1004, 935sh, 874s, 706w, 655sh, 620s, 583, 558, 525, 500, 480, 453s. 
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Sio100 Fluorbritholite-(Y¥) (Y,Ca,Ln)s5[(Si,P)O4]3F 
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Locality: Lagmannsvik, Hamarøy, Nordland, Norway (type locality). 

Description: Dark brown grains from the association with Y-rich fluorite, allanite-(Ce), 
quartz, bastnasite-(Ce), britholite-(Y), gadolinite-(Y), hundholmenite-(Y), etc. Holotype 
sample. The crystal structure is solved. Hexagonal, space group P63/m, a = 9.4437(2), c = 
6.8169(2) A, Z=2. Optically uniaxial (+), œ = 1.784(2), e = 1.789(3). Deac = 4.61 g/cm”. 
The empirical formula is (Y2.013C€0.320Ndo.300 Y bo. 140D Yo.11 1 Eto. 101 Gdo.0915Mo0,.091La0.051Pr0.031) 
Cay.607Mno.110[(Si2.970P 0.030) 12] [Fo.78100.210(0H)o.000]. Strong lines of the powder X-ray dif- 
fraction pattern [d, A (I, %) (hkl)] are 4.104 (27) (200), 3.160 (27) (102), 3.102 (29) (210), 2.826 
(100) (121), 2.775 (58) (112), 2.737 (46) (300), 1.948 (25) (222), 1.839 (28) (123). 

Wavenumbers (cm~!): 1458w, 1065sh, 938s, 874s, 555, 514, 495sh, 460sh. 


Siol01 Clinohumite Mgo(Si04)4(F,OH)> 
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Locality: San Vito quarry, Ercolano, Monte Somma, Naples province, Campania, Italy (type locality). 


Description: Yellow crystal. Specimen No. 30905 from the Fersman Mineralogical Museum of the 
Russian Academy of Sciences, Moscow, Russia. Identified by single-crystal X-ray diffraction 


424 2 IR Spectra of Minerals and Reference Samples Data 


pattern and electron microprobe analysis. Monoclinic, a = 10.248, b = 4.731, c = 13.75 A, 
pP = 101.17°. The empirical formula is (electrom nicroprobe, OH calculated) Megs 65Feo.34 
Mno o6 Tio.03S13.92016F1.23(0H)0.77. 

Wavenumbers (cm ‘): 3555, 1180sh, 1075sh, 985s, 957, 900sh, 888s, 845, 760sh, 753w, 612, 530, 
499, 470, 405s. 


Siol02 Humite Meg7(S104)3(F,OH)> 
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Locality: Monte Somma, Naples province, Campania, Italy (type locality). 

Description: Yellow crystal. Specimen No. 27825 from the Fersman Mineralogical Museum of the 
Russian Academy of Sciences, Moscow, Russia. Identified by single-crystal X-ray diffraction pattern 
and electron microprobe analysis. Orthorhombic, a = 4.734, b = 10.274, c = 20.861 A. The empir- 
ical formula is (electrom nicroprobe, OH calculated) Mg6.73F€0.265Mn0.07Z00.02S12.92012F1 0o8(0H)0 02. 

Wavenumbers (cm~ *): 3553, 1180sh, 1075sh, 984s, 955s, 900sh, 887s, 847, 759, 749, 613, 537, 
484s, 407s. 


Sio103 Chondrodite Mg;(SiO,4).(F,OH)> 
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2.7 Silicates 425 


Locality: Franklin, Sussex Co., New Jersey, USA. 

Description: Yellow grains. Specimen No. 87821 from the Fersman Mineralogical Museum of the 
Russian Academy of Sciences, Moscow, Russia. Identified by single-crystal X-ray diffraction 
pattern and electron microprobe analysis. Monoclinic, a = 7.898, b = 4.737, c = 10.304 A, 
P = 109.09°. Zn-bearing variety. The empirical formula is (electrom nicroprobe, OH calculated) 
Mg4.s6Mno0.31ZN0.16511.9608F1 .09(OH)o.91- 

Wavenumbers (cm *: 3610w, 3549, 1170sh, 1080sh, 986s, 954s, 885s, 850, 763, 750sh, 613, 545, 
480s, 442, 380s. 


Siol04 Clinohumite Mgo(Si0O4)4(F,OH)> 
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Locality: Monte Somma, Somma-Vesuvius volcanic complex, Campania, Italy. Naples province, 
Campania, Italy (type locality). 

Description: Brownish-yellow grains from the association with balliranoite, orthoclase, phlogopite, 
calcite, diopside, pargasite, hatiyne and apatite. Identified by single-crystal X-ray diffrac- 
tion pattern and electron microprobe analysis. Monoclinic, a = 10.243(9), b = 4.747(2), 
c= 13.677(12) A, p = 101.90(13)°. The empirical formula is (electrom nicroprobe) 
Mgs.31Feo.55Tio,14Mno.02S14.00016F 1.1 1(OH,O)o.80. 

Wavenumbers (cm ‘): 3552, 3360w, 1265w, 1163w, 1075sh, 990s, 962s, 885s, 847, 760, 750, 615, 
550sh, 530, 495s, 445sh, 420s, 404s. 
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Siol05 Hydroxylchondrodite Mg5(SiO,4)2.(OH,F)>2 
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Locality: Perovskite Pit, Chuvashskie Mts., Zlatoust district, South Urals, Russia (type locality). 

Description: Orange grains from the association with calcite, dolomite, clinochlore and tremolite. 
Identified by single-crystal X-ray diffraction pattern and IR spectrum. Monoclinic, a = 7.887, 
b = 4.726, c = 10.274 A, B = 109.13°. 

Wavenumbers (cm ‘): 3553, 3510, 3375, 3350sh, 1070sh, 989s, 901s, 853, 840sh, 800sh, 779w, 
738, 614, 541, 490sh, 474s, 450, 413s. 


Siol06 Hydroxylclinohumite Mgo(S10,4)4(OH,F)> 
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Locality: Irkutskiy district, Murun massif (Murunskii alkaline complex), Aldan Shield, southwest 
Yakutia, Siberia, Russia. 

Description: Brownish-yellow grains. Identified by single-crystal X-ray diffraction pattern and 
electron microprobe analysis. Monoclinic, a = 10.268, b = 4.749, c = 13.664 A, p = 100.89°. 
The empirical formula is (electrom nicroprobe) Mgg s6Feo.32Ti19.94Mno.91814.06016Fo.04(OH,O),. 

Wavenumbers (cm ~»: 3553, 3495w, 3390, 987s, 957s, 905sh, 890s, 846, 741, 611, 529, 493s, 407s. 


2.7 Silicates 427 


Sio107 Kuliokite-(Y) (Y,Yb)4A1(Si04)2(OH)2Fs 
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Locality: Ploskaya Mt., Western Keivy Mts., Kola peninsula, Murmansk region, Russia. 

Description: Pale rose tabular crystals from the association with Y-rich fluorite and amazonite. 
Identified by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm *): 3435, 3416, 1065sh, 980sh, 950s, 923s, 896s, 793, 762, 649, 552, 522, 508, 
480, 458, 415s. 


Siol08 Chondrodite Mg;(SiO,4).(F,OH)> 
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Locality: Burned dump of the shaft No. 45, Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: Light grey grains from the association with norbergite, anorthite, forsterite, spinel, 
fluorite, sellaite, hematite, cohenite and pyrrhotite. Investigated by B.V. Chesnokov. Identified by 
powder X-ray diffraction pattern and wet chemical analysis. OH-free variety. Optically biaxial (+), 
a= 1587, 8 = 1600,y = 1.621. 

Wavenumbers (cm *): 1083, 996s 920sh, 897s, 854, 622, 555, 484s, 430sh, 420s. 
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Sio109 Norbergite Mg3(Si0,4)(F,OH)> 
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Locality: Burned dump of the shaft No. 45, Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: Grey grains from the association with chondrodite, anorthite, forsterite, spinel, fluorite, 
sellaite, hematite, cohenite and pyrrhotite. Investigated by B.V. Chesnokov. Identified by powder 
X-ray diffraction pattern and wet chemical analysis. OH-poor variety. Optically biaxial (+), 
a = 1.585, p = 1.566, y = 1.558. 

Wavenumbers (cm~?): 3350w, 1000sh, 992s, 896s, 855sh, 622, 550, 500, 419s. 


Sioll10 Norbergite Mg3(Si0,4)(F,OH)> 
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Locality: Plast, Chelyabinsk region, South Urals, Russia. 

Description: Pale yellow grains from marble. Investigated by B.V. Chesnokov. Identified by powder 
X-ray diffraction pattern. 

Wavenumbers (cm~?): 3655w, 3577, 1170sh, 1070sh, 996s, 962, 900s, 883s, 757, 625, 564, 551, 
484, 440sh, 405s. 


2.7 Silicates 429 


Siolll Hydroxylclinohumite Mgo(Si0,4)4(OH,F)> 
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Locality: Perovskite Pit, Chuvashskie Mts., Zlatoust district, South Urals, Russia. 

Description: Brownish-yellow grains from the association with calcite, hydroxylchondrodite, 
diopside and perovskite. Identified by single-crystal X-ray diffraction pattern and electron 
microprobe analysis. The empirical formula is (electrom nicroprobe, OH calculated) 
Mgs.21 Tio.40F€0.21 MN0.03S14.00016.50(0H)1.48F0.02- 

Wavenumbers (cm~ ^: 3685, 3640sh, 3555w, 3520w, 3385, 1078, 1010sh, 988s, 958s, 896s, 870sh, 
842, 801, 779w, 729, 612, 530s, 493s, 469, 438s, 420s, 385s. 


Sio112 “Rhythmite” Ca7(Si04)2Cl¢ (?) 
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Locality: Burned dump of the shaft No. 45, Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: Colourless grains from the association with “igumnovite”, anhydrous CaCl), troilite, 
pyrrhotite, cohenite, etc. Technogenetic phase, not approved by the IMA CNMNC. Investigated by 
B.V. Chesnokov. Orthorhombic, a = 9.555(2), b = 18.860(4), c = 30.569(7) A, Z= 12. 
Optically biaxial (+), a = 1.676, p = 1.678, y = 1.682. Deae = 2.451 g/cm’. The empirical 
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formula is Cag 9gFeo 94511 94Al0.0608.00C15.94Clọ.08. Strong lines of the powder X-ray diffraction 
pattern [d, A (I, %) (hkD)] are 3.32 (66) (128), 3.095 (100) (138), 2.870 (54) (237), 2.853 (75) (139), 
2.734 (73) (157), 2.495 (89) (344), 2.475 (87) (1.4.10). 

Wavenumbers (cm ‘): 3540w, 3320w, 1060w, 975s, 952s, 944s, 881s, 840, 793w, 680, 555, 473. 


Sioll13 Humite Meg7(S104)3(F,OH)> 
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Locality: Tilley Foster iron mine, Brewster, Southeast Township, Putnam Co., New York, USA. 

Description: Yellow grains. Specimen No. 88246 from the Fersman Mineralogical Museum of the 
Russian Academy of Sciences, Moscow, Russia. The crystal structure is solved. The empirical 
formula is (electrom nicroprobe) Mg¢6.3Feg.7[(S104)2 o(BO3)o.1]F1.0(OH,O) o. 

Wavenumbers (cm~!): 3685w, 3560, 3485w, 1076, 985s, 964s, 915sh, 888s, 847, 757, 749, 611, 
538, 476s, 434s. 


Siol1l4 Hibschite Ca3Al,(S104)3_,(OH)4, (x = 0.2-1.5) 
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2.7 Silicates 431 


Locality: Kel’skoe plateau, South Ossetia. 

Description: Pink transparent grains from the association with calcite and pectolite. The empirical 
formula is (electron microprobe, OH calculated) (Caz 9sMng 02)(Al,.91 Feo .o9)(S104)1.92(OH)4 32. 
Confirmed by IR spectrum. 

Wavenumbers (cm~ ’): 3575, 909s, 895sh, 833s, 645sh, 580sh, 515, 473s, 450sh, 390sh. 


Siol16 Alleghanyite Mn**;(SiO,).(OH)> 
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Locality: Razoare Mn deposit, Preluca massif, Eastern Carpathians, Romania. 


Description: Red grains in rock, in the association with tephroite. Investigated by P. Hirtopanu. 


Confirmed by IR spectrum. 
Wavenumbers (cm~ *): 3523, 3482, 3388w, 960sh, 950s, 919s, 890sh, 867s, 823s, 816s, 676, 655sh, 
566, 503s, 449, 430sh. 


Sioll7 Stetindite Ce(Si0,) 
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Locality: Stetind Mt., near Tysfjord, Nordland, Norway. 


Description: Radial growth of acicular crystals from Y-rich fluorite. Confirmed by IR spectrum. 
Wavenumbers (cm~!): 3220w, 1165, 1111w, 912s, 876s, 855s, 745, 730sh, 579, 556, 437. 
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Sill Reyerite (Na,K)2Caj4S197A1,05:(OH)s-6H,O 
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Locality: Skye island, Scotland, Great Britain. 

Description: White, platy, from the association with analcime and calcite. Investigated by 
A.E. Zadov. Identified by the powder X-ray diffraction pattern, qualitative electron microprobe 
analysis and density. 

Wavenumbers (cm~ *): 3644, 3620sh, 3480, 1635, 1160sh, 1148, 1120, 1085sh, 1042sh, 1028s, 
999s, 975sh, 937, 785w, 727, 676, 609, 593, 490, 475, 456s. 


Sil2 Neotocite Mn**SiO;-H,O? 


1.0 
0.8 

oO 

Q 

z 

8 0.6 

= 

N 

= 

© 

fm 04 
0.2 


500 1000 1500 3000 3500 4000 


Wavenumber (cm’) 


Locality: N’Chwaning-II mine, northwest of Kuruman, Kalahari Manganese Fields, Republic of 
South Africa. 
Description: Brown, semitransparent, colloform. Botryoidal aggregate from the association with 


rhodochrosite. Amorphous. 
Wavenumbers (cm *): 3385, 1630, 1435w, 1130sh, 1023s, 885sh, 600sh, 570sh, 450s. 
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Sil3 Chrysotile Mg3Si,05(OH), 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Bluish-green, massive, from the association with magnetite. Contains adsorbed water. 

Wavenumbers (cm ‘): 3687, 3580sh, 3470sh, 1630w, 1080sh, 1057, 1002s, 961s, 640, 629, 595sh, 
565sh, 450sh, 439s. 


Sil4 Stevensite Ca,Mg3[(S1,Al)4019](OH)2:nH2O (x ~ 0.15, n x 2) 
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Locality: Mica mine, Kovdor, Kovdor massif, Kola peninsula, Murmansk region, Russia. 

Description: Grey, massive, from the association with scolecite, calcite and aqualite. Identified 
by IR spectrum, chemical composition and powder X-ray diffraction pattern. The empirical 
formula is (electron microprobe) (Cag 12Nao9.03Ko.93)M82.95(Si4.090010)(OH)1 .9:7H2O. Strong lines 
of powder X-ray diffraction pattern [d, A (I, %)] are 12.63 (80), 4.53 (100), 2.55 (100), 2.281 (30), 
1.523 (90), 1.311 (60). 

Wavenumbers (cm~!): 3450, 1638, 1023s, 669, 525sh, 470s, 453s. 
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Sil5 ‘“Hydronaujakasite” (Na,H),(Fe**,Mn**)AL,Sig0.¢:nH5O ? 
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Locality: Lillelv, Kangerdluarssuq, Ilimaussaq, Greenland. 
Description: Single-crystal grains with perfect mica-like cleavage from alkaline pegmatite. Product 


of natural hydration of naujakasite. 
Wavenumbers (cm~ *): 3575sh, 3390, 3250sh, 1640, 1100sh, 1035sh, 1017s, 1000sh, 917s, 860sh, 
741, 707, 690sh, 589, 555sh, 533, 452s. 


Sil6 Gyrolite (NaCa>)Caj4(Sio3Al1)O¢69(OH)g-nH>O (n X 14-15) 
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Locality: Mull island, Scotland, Great Britain. 

Description: Colourless, transparent crystal. Investigated by A.E. Zadov. Identified by the powder 
X-ray diffraction pattern. Optically negative, p = 1.551(2). 

Wavenumbers (cm ‘): 3600sh, 3400, 1636, 1120, 1045sh, 1028s, 1000s, 785w, 729w, 671, 608, 
594, 490, 474, 448s. 


2.7 Silicates 435 


Sil7 ‘“Chromphengite”?” K(Cr,Mg,Fe)[ALSi4—-xO10](OH) (x > 0.5) 
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Locality: U deposit Srednyaya Padma, Zaonezhskii peninsula, Onega sea, Karelia, Russia. 

Description: Green scaly, from the association with dolomite and roscoelite. Intermediate member 
of the series chromphyllite-chromceladonite. The empirical formula is (electron microprobe) 
(Ko.94Nao.01)(Cro.7sM80.69F€0.31 Vo.18Tio.o2Lix) (S13.44Alo.56010)(OH)1 .9F0.1. Confirmed by powder 
X-ray diffraction pattern. 

Wavenumbers (cm~ *): 3563, 3517, 3315w, 1078s, 1010sh, 989s, 880sh, 855, 800, 775w, 681, 
670sh, 508s, 453s, 428s. 


Sil8 ‘“*Vanadiophengite” K(V,Mg,Al,Fe)[AlSi4—- O10] (OH) (x > 0.5) 
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Locality: U deposit Srednyaya Padma, Zaonezhskii peninsula, Onega sea, Karelia, Russia. 

Description: Brownish-grey scaly, from the association with dolomite and chromceladonite. The 
empirical formula is (electron microprobe) (Kp 99Nao 92) (Vo. s9M80 79Alo.26Fep.22C Io .05T19.01ZN0.01) 
(Siz 42Alo.58019)(OH), gFo.2. Confirmed by powder X-ray diffraction pattern. 

Wavenumbers (cm 7‘): 3550sh, 3518, 1070sh, 1017s, 998s, 840sh, 784w, 740sh, 682w, 665sh, 501s, 
450s, 425sh. 
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Sil9 Kinoshitalite B aMeg3(Si,Al,O 10 (OH)> 
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Locality: Rascoala Valley, Sebes Mts., S. Carpathians, Romania. 

Description: Brownish scaly, from the association with alleghanyite. Investigated by P. 
Hirtopanu. The empirical formula is (electron microprobe) (Bag.93Ko.97)(M21.76Feo.02Mno 32) 
[(Sio.13Al]).32Feo.905)O19](OH)2. Confirmed by powder X-ray diffraction pattern. 

Wavenumbers (cm~ *): 3500sh, 3430, 3390, 1600w, 996s, 937s, 830sh, 661, 490sh, 458s. 


Sil10 Chamosite (Fe,Al,Mg)¢(Si,Al)409(OH)s 
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Locality: Dobschutz, near Lausitz, Saxony, Germany. 

Description: Dark green plates with perfect cleavage. The empirical formula is (electron microprobe) 
(Fe4.18Al1 46Mgo.36)(S12.91 Alı 09)010(0H)s. 

Wavenumbers (cm~ *): 3540, 3360, 3220sh, 981s, 746, 659, 610, 446s, 420sh. 
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Sill1 Tuperssuatsiaite NaFe°*;Sig059(OH)>-4H»O 
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Locality: Ariskop Quarry, Aris, near Windhoek, Windhoek district, Khomas Region, Namibia. 

Description: Greenish-brown, fibrous, from the association with aegirine, microcline and zircon. 
The empirical formula is (electron microprobe) (Nao.62Ko34Cag.o5)(Fe2.64Mgo.25Zno.19) 
(Sis 790A, .93Fe9.37029)(H20,OH),,.. Confirmed by IR spectrum. 

Wavenumbers (cm~ '): 3545, 3430sh, 1635, 1415w, 1016s, 815, 733w, 673, 490sh, 445s. 


Sill3 Swinefordite (Ca,Na)o.3(Li,Mg)s[(Si1,A])40 10] (OH,F)>-2H,O 
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Locality: Foote Mineral Company mine, King’s Mountain, North Carolina, USA (type locality). 

Description: Grey scaly, from the association with eakerite. Confirmed by IR spectrum. 

Wavenumbers (cm '): 3630, 3385, 3290sh, 1720w, 1660sh, 1632, 1455, 1423, 1090sh, 1030s, 
1000sh, 814, 785, 602, 580sh, 567, 510sh, 496, 467s, 411. 
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Sill4 Chrysocolla Cu,H2Si,05(OH)4:nH2,0 
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Locality: Mindouli, Mindouli district, Pool department, Republic of Congo-Brazzaville. 

Description: Greenish-blue colloform crust from the association with malachite and azurite. Con- 
firmed by IR spectrum. 

Wavenumbers (cm *): 3600sh, 3460s, 3530sh, 3395s, 3250sh, 1665sh, 1642, 1025s, 1000sh, 788w, 
765sh, 676, 500s, 470s. 


Sil1S  Aluminoceladonite K(AIMg()(S140j9)(OH)> 
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Locality: Outcrop near Martiniana Po village, Dora-Maira massif, Piedmont, Italy. 

Description: Colourless plates with pearly lustre in pyrope, in the association with ellenbergerite, 
magnesio stautolite and rutile. Intermediate member of the solid-solution series aluminoceladonite— 
muscovite. The empirical formula is (electron microprobe) Ko.93Nao.92(Al .41M20.59) (Siz 60Al0.40010) 
(OH)>. 

Wavenumbers (cm *): 3600, 1090s, 1009s, 900, 834, 750w, 550sh, 514, 470s, 422. 
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Sil17 Antigorite Mgz(Si20;)(OH), 
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Locality: Bazhenovskoe (Bazhenovskoye) chrysotile asbestos deposit, Asbest, Middle Urals, Russia. 

Description: Greenish-grey clusters of elongated plates from the association with chrysotile 
and magnesite. Identified by IR spectrum. The empirical formula is (electron microprobe) 
(Mg2.91Feo.04Ni0.02)(S12.0005)(OH)4 

Wavenumbers (cm '): 3690sh, 3673, 3660sh, 1204w, 1083s, 987s, 970sh, 635sh, 619, 563, 
447s, 401. 


Sill8 Antigorite Mg3(Si,05)(OH),4 
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Locality: Saranovskoe chromium deposit, Perm region, Middle Urals, Russia. 

Description: Greenish-grey thinly laminated aggregate from the association with brucite and 
magnesite. Identified by powder X-ray diffraction pattern. 

Wavenumbers (cm~ *): 3682, 3660sh, 3570sh, 1205w, 1081s, 981s, 640sh, 624, 571, 438s, 405s. 
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Sil19 = Aliettite Regular 1:1 interstratification of talc and saponite 
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Locality: Ingichke deposit, 90 km W of Samarkand, Uzbekistan. 

Description: Beige pseudomorph after wollastonite crystals. Identified by the powder X-ray 
diffraction pattern. The empirical formula is (wet chemical analysis) (Cao.13Nao.09K0.01) 
(Mgs.33Feo.35Mno,17)S17.98020(OH)4-2H20 

Wavenumbers (cm~ ^: 3675, 3638sh, 3577sh, 3550sh, 3425, 1628, 1400w, 1080sh, 1055sh, 1017s, 
800, 780, 671, 537, 470s, 455s, 430sh. 


Sil20 Annite KFe**3;(Siz;Al0;9)(OH)> 
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Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Plates up to several cm in alkaline pegmatite. The empirical formula is (electron 
microprobe) (Ko 95Nao.09)(Fe1.51Mg1.27T Io. 10Mno.08)(S13.13Al0.370 10)(OH)2. 

Wavenumbers (cm “): 3500, 3320, 3230sh, 1650w, 1608w, 1070sh, 991s, 959s, 784, 716, 677, 
650sh, 597, 470sh, 446s. 


2.7 Silicates 441 


Sil21 Amesite (Mg,Al)3[(Si,Al)»O5](OH), 
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Locality: Kirovskii mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Light green trigonal platy crystals and spherulites growing on natrolite crystals. 
Identified by the powder X-ray diffraction pattern and qualitative electron microprobe analysis. 
A disordered variety. 

Wavenumbers (cm~ *): 3500, 3420, 1150sh, 1004s, 975sh, 925sh, 821, 800sh, 685, 605, 524, 485sh, 
457s, 447sh, 397. 


Sil22 Apophyllite-(KOH) KCa,(Sig0+9)(OH,F)-8H>O 


0.9 
0.7 

oD) 

oO 

c 

= 

= 05 

g 

N 

S 

9°) 

a 

= 
0.3 
0.1 


500 1000 1500 3000 3500 4000 


Wavenumber (cm) 


Locality: Kirovskii mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: White spherulites from the association with zeolites. Identified by IR spectrum and 
semiquantitative electron microprobe analysis. Al-rich variety. 

Wavenumbers (cm~ *): 3560s, 3390, 3135, 1686, 1116s, 1075s, 1010s, 780sh, 758, 710sh, 587, 539s, 
502s, 473s. 
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Sil23 Amesite Mg>Al(SiAlO;)(OH), 
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Locality: Saranovskoye chromium deposit, Middle Urals, Russia. 

Description: Violet prismatic crystals with triangle cross section in a late vein crossing chromitite. 
Associated minerals are calcite, perovskite and Cr-bearing titanite. A cation-ordered variety. The 
empirical formula is (electron microprobe) Mg, 98Alo.93Cr0.05sF€0.02T10.01(S10.99Al1 01010 (0H)4. 

Wavenumbers (cm™™®: 3620, 3420, 3360sh, 3260sh, 1030sh, 985s, 928, 825, 699, 679, 609, 549, 
524, 484s, 454s, 435s, 410. 


Sil24 Naujakasite Na,Fe7*Al,SigO>,¢ 
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Locality: Kvanefjeld plateau, [limaussaq complex, Greenland. 

Description: Rhombus-shaped plate (1 x 2 mm) in naujakasite lujavrite, in the association with 
villiaumite. Confirmed by IR spectrum. 

Wavenumbers (cm '): 3620w, 3550w, 3330w, 1632w, 1112s, 1073s, 1050sh, 1021s, 980s, 930s, 
741, 708, 695, 648w, 625w, 593, 558, 524, 504, 469s, 460sh, 437s. 


2.7 Silicates 443 


Sil25 Cymrite BaAl,Si,Og-H5O 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Yellowish spherulites to 3 mm in diameter in hydrothermal vein crossing melilite rock. 
Associated minerals are calcite and Sr-bearing thomsonite-Ca. Identified by the powder X-ray 
diffraction pattern. The empirical formula is (electron microprobe) Ba, .01Al1 99512 .000g8:nH20. 

Wavenumbers (cm~!): 3552, 1626, 1178, 954s, 923s, 650, 569w, 476, 443. 


Sil26 Kellyite (Mn,Mg,Al)3[(Si,Al)»0;](OH), 
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Locality: Gambatesa mine, near Reppia, Val Graveglia, eastern Liguria, Italy. 

Description: Orange-brown veinlet in rock. The empirical formula is (electron microprobe) 
(Mnj.290Mgo.91 Alo.76Feo.06)(S11.44Alo.s6O5)(OH,O)4-nH20. 

Wavenumbers (cm~ *): 3625, 3420sh, 1660w, 1630w, 1105sh, 1080sh, 1027s, 1015s, 975sh, 915sh, 
870sh, 710sh, 650sh, 619, 456s, 430sh. 
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Sil27  Bannisterite (K,Na,Ca)(Mn,Fe,Mg)j0(S1,Al);6033(OH)s-4H»O 
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Locality: Broken Hill, New South Wales, Australia. 

Description: Dark brown brittle plates in the association with rhodonite, rhodochrosite and 
pyrosmalite. Mn:Fe ~ 60:40 (in atomic proportions). 

Wavenumbers (cm _‘): 3630, 3510, 3355, 1635, 1217, 1165sh, 1080sh, 1041s, 1014s, 960sh, 814w, 
786w, 740sh, 670sh, 644, 548, 565sh, 461s, 446s, 396. 


Sil28  Bannisterite (K,Na,Ca)(Mn,Fe,Mg)j0(S1,Al);6033(OH)s-4H2»O 
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Locality: Kurganovskoe Mn deposit, Middle Urals, Russia. 

Description: Dark brown brittle plates to 30 mm in veinlets crossing rhodochrosite, from the 
association with quartz. Investigated by A.I. Brusnitsyn. A Ca-rich variety. The empirical formula 
is (electron microprobe) (Caog.4Nag.1Ko.1)(Mig oFe3.4Alo 3Mgo.3)10(Si14.4Ah 6)033(OH)g-nH20. 
Contains admixture of rhodochrosite (the band at 1,420 cm~'). H2O content is 7.95 wt.%. 

Wavenumbers (cm ‘): 3660w, 3610, 3470, 3405, 3250sh, 1655sh, 1620, 1420, 1210sh, 1170sh, 
1090sh, 1050s, 1015s, 955sh, 900sh, 800w, 716w, 661, 645, 557, 485sh, 457s. 


2.7 Silicates 445 


Sil29 Beidellite (Na,Cao s,K)„Ab[(Si,AD4010](0H2-nH20 (x ~ 0.3) 
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Locality: Akmaya W deposit, Central Kazakhstan. 
Description: Light grey, massive. Identified by V.I. Stepanov. 


Wavenumbers (cm): 3590, 3415, 1640w, 1110sh, 1033s, 1010sh, 935sh, 912, 697w, 534s, 
473s, 423s. 


Sil30 Brammalite Na,_ AL[(S1,A])40 19] (OH) 
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Locality: Vostok deposit, Shan-Tube, Kokchetav region, Kazakhstan. 

Description: White fibrous aggregate (a vein in argillite). The empirical formula is (electron 
microprobe) (Nao.s6Ko,19Cao.01 )(Ali.o3Feo.05Mgo.02)(S13.19Alo,.g1010)(OH)2-nH20. 

Wavenumbers (cm *): 3665sh, 3640, 3420w, 1640w, 1065sh, 1040sh, 1010s, 992s, 960sh, 830sh, 
804w, 755, 729, 695w, 540s, 479s, 403. 
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Sil31 Bementite Mn2*,(Si,O,;)(OH)s 
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Locality: Parnuk (Parnok) Mt., Subpolar Urals, Russia. 

Description: Brownish-yellow parallel-columnar aggregate (a vein in Mn-bearing calcite). Identified 
by powder X-ray diffraction pattern. The chemical composition is (electron microprobe, by the 
data of A.I. Brusnitsyn, wt.%) MnO 46.54, FeO 2.69, MgO 1.97, AlO; 0.79, SiO. 39.27. H2O 
content is 7.87 %; total 99.14%. 

Wavenumbers (cm '): 3630, 3585, 1176, 1160sh, 1116, 1087, 1045sh, 1028s, 1020sh, 997s, 980sh, 
781w, 715w, 664, 630sh, 616, 590, 504, 470sh, 453s, 415sh. 


Sil32 Berthierine (Fe,A1)3[(Si,Al)2O5|(OH)a. 
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Locality: Mikhailovskiy quarry, near Zheleznogorsk, Kursk Magnetic Anomaly, Russia. 
Description: Dark green colloform concretion. Associated minerals: quartz, pyrite and goethite. 
Identified by powder X-ray diffraction pattern. Contains admixtures of chamosite and smectite. 
The empirical formula is (electron microprobe) (Fes 2Alo.6M20.1) (Sii 6Alo.405)(OH)4:-nH20. 
Wavenumbers (cm~'): 3680w, 3550, 3440, 1620w, 995s, 750sh, 650, 528, 454s. 


2.7 Silicates 447 


Sil33 Annite KFe7*3(Siz;Al0,.)(OH)> 
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Locality: An outcrop near the headstream of Yuksporyok river, Khibiny alkaline complex, Kola 
peninsula, Murnansk region, Russia. 

Description: Dark brown plates in trachyte vein. Identified by electron microdiffraction patterns. 
OH-deficient variety. The empirical formula is (calculated on the basis of electron microprobe 
and wet chemical analyses, by the data of B.E. Borutskiy) (Ko, 9gNao.97)(Fe7*) 42M g0 46 
Tip.41Alo.30Mno 1 ¡Feto 1) (Si2.73Alı 27010) [(0H)0.9600.83F0.21]. 

Wavenumbers (cm~!): 3655w, 1006s, 980sh, 755sh, 706, 620w, 455s, 420sh. 


Sil34 Fluorannite KFe**3(Si;Al0,0)F> 
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Locality: Katugin, SSE of Chara, Kalarskii range, Transbaikal Region, Russia. 


Description: Black tabular crystals to 1 cm in massive thomsenolite. 
Wavenumbers (cm): 3645w, 1065sh, 996s, 967s, 756w, 723w, 673, 650sh, 608w, 449s, 420sh. 
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Sil35 Annite KFe7*3(Siz;Al0O,.)(OH)> 
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Locality: Plotina mine, northern Karelia, Russia. 

Description: Black plates up to 8 cm in ceramic granite pegmatite. The empirical formula is (electron 
microprobe) (Ko g6Nao.07€ao.02)(Fe1.64Mgo.98Alo.24Ti0.11.Mno.o3) (Si2.77Al1.23010)(OH)>. 

Wavenumbers (cm ‘): 3670w, 3585w, 1060sh, 1001s, 970sh, 775sh, 759, 706, 682, 660sh, 600w, 
530sh, 459s, 440sh. 


Sil36 Kanemite NaHSi,O;-3H»,O 


0.9 
eB) 
= 
E 08 
= 
N 
S 
9°) 
a 
= 
0.7 


500 1000 1500 3500 4000 


Wavenumber (cm') 


Locality: Lake Chad, Kanem region, Andaija, Chad (type locality). 

Description: White spherical aggregate about 0.5 mm in diameter from the association with trona. 
Specimen No. 74003 from the Fersman Mineralogical Museum, Russian Academy of Sciences, 
Moscow. Confirmed by IR spectrum and powder X-ray diffraction pattern. 

Wavenumbers (cm~ *): 3570, 1695, 1470, 1160s, 1054, 1040, 1010sh, 900, 848, 777, 680w, 600, 
570, 500sh, 454s. 


2.7 Silicates 449 


Sil37 Varennesite NaşMn”*-Si10o025(0H,C1))2-12H2O 
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Locality: Demix-Varennes quarry, Verchères county, Québec, Canada (type locality). 
Description: Pale orange-brown tabular crystals. 


Wavenumbers (cm): 3450, 1635, 1590sh, 1027s, 755w, 670, 625sh, 461. 


Sil38§ Vermiculite (Mg,Fe,Al)3[(Si,Al)4019](OH)»-4H50O 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Bronze-coloured pseudomorph after a large (about 10 cm) phlogopite crystal, in the 
association with calcite and clay minerals. The empirical formula is (electron microprobe) 
(Cao o6Ko.02Nao.02)(Mg2.13Feo.52Alo.301 10.05) (Si3.18Al0.82010)(0H)2:nH20. 

Wavenumbers (cm~ '): 3550sh, 3375, 3250sh, 1657, 1070sh, 991s, 819w, 730sh, 710sh, 680sh, 657, 
510sh, 450s, 420sh. 
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Sil39 Amesite (Mg,Al)3[(Si,Al)205](OH), 
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Locality: Bazhenovskoe (Bazhenovskoye) chrysotile asbestos deposit, Asbest, Middle Urals, Russia. 

Description: Pseudomorphs after perfect crystals of quintinite, in the association with phillipsite-K. 
A disordered variety. Identified by powder X-ray diffraction pattern (only basal reflections are 
observed at 6.98, 3.51, 2.35, 1.77 and 1.41 A). The empirical formula is (electron microprobe) 
(Mg2.10Alo.ssFeo.02)(S11.22Al0.7g05)(OH,O)4. 

Wavenumbers (cm): 3620sh, 3550, 3460sh, 1003s, 980sh, 809, 679, 611, 530sh, 453s, 415sh. 


Sil40 + Volkonskoite Cag 3(Cr,Mg,Fe)s[(Si,A]l)40 19] (OH)>-4H,O 
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Locality: Efimyatskaya Mt., Efimyaty village, near Okhansk, Perm oblast, Russia (type locality). 

Description: Green massive, pseudomorph after wood. The empirical formula is (electron micro- 
probe) (Cag.29Ko.93Nao.02)(Cr1.ssMgo.soFeo.17) (Si3.63Al0.37010)(OH)2-nH20. 

Wavenumbers (cm ‘): 3620sh, 3555, 3495sh, 3420, 3250sh, 1638, 1070sh, 1017s, 910sh, 856w, 
675sh, 610sh, 520s, 459s, 430sh. 


2.7 Silicates 451 


Sil41 Hectorite Nao. 3(Mg,L1)3(S14010)(F,OH)2 
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Locality: Hector, San Bernardino Co., California, USA (type locality). 
Description: White, massive. Confirmed by IR spectrum. 


Wavenumbers (cm): 3682w, 3640w, 3450w, 1625w, 1065sh, 1010s, 900sh, 701, 687, 677, 656, 
520sh, 464s. 


Sil42 Glauconite K,_,(Fe°*,Mg,Fe**,Al)9[Si;(Si,Al)O19](OH)> 
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Locality: Egor’evsk phosphorite deposit, Moscow region, Russia. 

Description: Dark green powdery, in the association with carbonate-fluorapatite and pyrite. A variety 
transitional to nontronite by composition. The empirical formula is (electron microprobe) 
(Ko.3Nao.1Cao.1)(Fe1.oAlo.6Mgo.4) (S13.9Alo,1010)(OH)2-nH20. 

Wavenumbers (cm '): 3645sh, 3600sh, 3560, 3540sh, 3365, 3240sh, 1630w, 1120sh, 1029s, 995sh, 
877, 819w, 677w, 489s, 460s, 431sh. 
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Sil43  Apophyllite--KOH) KCa,Sig0.9(OH)-8H2O0 
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Locality: Trudolyubovka, Crimea, Ukraine. 

Description: Short-prismatic colourless crystals in the association with okenite, prehnite, 
pumpellyite-(Mg) and lomontite. Identified by semiquantitative electron microprobe analysis. 
Wavenumbers (cm '): 3565, 3200sh, 3090sh, 3010, 1689, 1460w, 1445w, 1130, 1093, 1040sh, 

1013s, 799, 766, 662w, 625sh, 595, 551, 522, 495s, 472, 415sh. 
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Sil44 Gonyerite (Mn**,Mg,Fe),(Si,019)(OH)s 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden (type 
locality). 

Description: Brown radiated aggregates. 

Wavenumbers (cm ‘): 3680sh, 3645, 3555, 3405, 1635w, 1136, 1115, 1090sh, 1058, 1012s, 1000s, 
966s, 950sh, 801w, 700, 651, 602, 557, 498, 453s, 427. 


2.7 Silicates 453 


Sil45 Glagolevite NaMeg,(Siz;Al0,9)(OH,O)g-H5O 


1.0 
0.8 

(D) 

Q 

S 

= 

= 06 

= 

N 

S 

9°) 

= 
0.4 
0.2 


500 1000 1500 3000 3500 4000 


Wavenumber (cm`’ 


Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia (type locality). 

Description: Colourless plates with mica-like cleavage in the association with vesuvianite, andradite, 
pectolite and calcite. Holotype sample. The crystal structure is solved. Triclinic, space group C1, 
a = 5.354, b = 9.263, c = 14.653 A, a = 89.86°, P = 96.984°, y = 90.03°. The empirical 
formula is Nao76(Mgs5.soFeo.03Mno 01 Alo.46)(St2.90AL1 100 10)(OH7,8800.12)-0.85H20. Dmeas = 
2.66(4) g/cm”. Optically biaxial (+), a ~ B ~ 1.569 (2), y = 1.571 (2), 2Vmeas = 17.3°. 

Wavenumbers (cm “): 3655sh, 3615, 3560, 1645w, 1051s, 955s, 844w, 635, 518, 485sh, 442s, 405sh. 


Sil46 Ganophyllite (K,Na)o(Mn,Al)o4[ (Si, Al) 49O96](OH) 16-2150 
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Locality: Harstigen mine, Värmland, Sweden (type locality). 

Description: Light reddish-brown transparent brittle plates in skarn. A K- and Na-rich variety. The 
empirical formula is (electron microprobe) (Kg 4Na3 1Cao.9)(Mn23.3Alo.4M20.3)(S132.4Al7 6096) 
(OH),6:2H20. 

Wavenumbers (cm ‘): 3585, 3410, 3260sh, 2925w, 1633, 1104, 1065sh, 1004s, 960sh, 910sh, 771, 
747, 640, 605, 490sh, 450sh, 436s. 
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Sil47 Greenalite (Fe7*,Fe°*)¢_.(Si,019)(OH)s 
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Locality: La Union mines, Sierra de Cartagena, Spain. 

Description: Black-green massive. The empirical formula is (electron microprobe) 
(Fe4.M80.25Alo.2Mno.1)(S14010)(OH)s:nH20. 

Wavenumbers (cm~ *): 3620, 3320sh, 1607w, 1170sh, 1020sh, 999s, 784w, 655, 625sh, 490sh, 456s, 
410sh. 


Sil48 Gyrolite (NaCa2)Ca14(S124A1060(OH)g- (14 + x)H,O 
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Locality: Poona, Maharashtra, India. 

Description: White spherulites in the association with calcite, okenite and apophyllite. Confirmed 
by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm~ ^: 3630, 3515w, 3300, 3200, 1650, 1600w, 1131s, 1045sh, 1029s, 1000s, 790, 
678w, 613, 594, 505sh, 494, 477, 463s. 


2.7 Silicates 455 


Sil49 Halloysite-10 Å AlSi2O;(OH)4:2H20 
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Locality: Northern quarry, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Blue massive, with conchoidal fracture, in peralkaline pegmatite, in the association with 
zeolites. Identified by powder X-ray diffraction pattern. 

Wavenumbers (cm ‘): 3690, 3617, 3550sh, 1640sh, 1625, 1080sh, 1030s, 911, 790sh, 751, 678, 
595sh, 536s, 469s, 430. 


Sil51 Delhayelite K4Na,Ca,[Si7AlO,9]F>Cl 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 
Description: White platy, with pink fluorescence under UV radiation. Hydrated variety transitional 


to fivegite. 
Wavenumbers (cm '): 3450sh, 3390, 1630, 1120sh, 1043s, 925sh, 770w, 727w, 690w, 672, 643, 


579, 528, 444s, 420sh. 
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Sil52 Halloysite-7 A Al,Si,0;(OH), 
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Locality: Baynazar, near Batystau deposit, Central Kazakhstan. 
Description: White concretion. Identified by IR spectrum and powder X-ray diffraction pattern. 


Wavenumbers (cm '): 3690, 3650w, 3620, 3520w, 3400w, 1110sh, 1086s, 1031s, 1010sh, 935sh, 
912, 790w, 753w, 692, 680sh, 600sh, 536s, 470s, 434, 415sh. 


Sil54 Muscovite KAI,(Siz,A10;9)(OH)> 
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Locality: Saranovskoe chromium deposit, Middle Urals, Russia. 

Description: Clusters of light green needles on chromite. Cr-bearing hydrated variety. The empirical 
formula is (electron microprobe) Ko.s9(Alı .20Cr0.49M280.35T1o.04) (Si3.25sAl0.75010)(0H)2. 

Wavenumbers (cm~ *): 3570, 3385, 1610w, 1070sh, 1023s, 999s, 906, 826, 744w, 660w, 600sh, 
520s, 469s, 417. 


2.7 Silicates 457 


Sil55 Pyrosmalite-(Mn) (Mn**,Fe7*)g(Sig¢0;5)(OH,C1) 10 


0.9 


Transmittance 
(am; 
NA 


500 1000 1500 3000 3500 4000 
Wavenumber (em^ 
Locality: Nordmark, near Filipstad, Värmland, Sweden. 
Description: Greenish-brown crystals on skarn. 


Wavenumbers (cm~ '): 3625w, 3580, 3545, 3400sh, 1625w, 1151, 1130, 1055s, 1009s, 995s, 953, 
765, 745sh, 716, 666, 640, 572w, 535, 509, 433s. 


Sil56 Hydrodelhayelite KCa,AIlSi,0 17(OH)2:6H5O 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Light grey pseudomorphs after delhayelite from peralkaline pegmatite, from the 
association with lamprophyllite, eudialyte, hisingerite, aegirine, orthoclase and pectolite. 
Holotype sample. Orthorhombic, space group Pnm21: a = 6.6483, b = 23.8462, c = 7.0727 A. 
Optically biaxial, a = 1.503, y = 1.518. Deac = 2.22 g/cm?, Dineas = 2.168 g/cm”. Strong lines 
of powder X-ray diffraction pattern [d, A (I, %)] are 6.79 (38), 3.319 (43), 3.069 (75), 2.923 (100), 
2.800 (55). The empirical formula is Ca, 66Ko.94Nao.95Sto.02Mg0.04MMno o2Feo.o6 Ah .22S16.78(O, 
OH) 16.97Elo.03-nH2O. The content of H20 is 15.2 wt.%. 

Wavenumbers (cm~'): 3520sh, 3455, 3390, 3325sh, 3210sh, 1640, 1150sh, 1042s, 1010sh, 890sh, 
790sh, 752, 705sh, 676, 597, 576, 438s. 


458 2 IR Spectra of Minerals and Reference Samples Data 


Sil57 Delhayelite K4Na,Ca>(Si7AlO,9)FCI 


0.9 
0.7 

(D) 

Q 

S 

= 

= 05 

= 

N 

S 

9°) 

a 

E 
0.3 
0.1 


500 1000 1500 3500 4000 


Wavenumber (cm`’) 


Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Dark grey crystals (to 2 mm) in coarse-crystalline fenaksite aggregate from rists- 
chorrite. Orthorhombic, a = 6.52(1); b = 24.83(6); c = 7.07(1) A. Strong lines of the powder 
X-ray diffraction pattern [d, A (I, %)] are 3.10 (100), 3.03 (90), 2.87 (90), 1.910 (100), 1.630(100). 
Low-hydrated variety. The empirical formula is (wet chemical analysis; H2O was not determined) 
(K3.81Na2.07Ca2.01Sr0.03F€0.02Mn0.01M280.01 )(S16.98Al1 02019) F 1 o6Clo.97(OH,H20), (x < 1). 

Wavenumbers (cm~ *): 3535w, 3375w, 1635w, 1077s, 982s, 702, 663, 635, 608, 590, 440s, 410. 


Sil58 Muscovite KAI,(Siz,AI10;9)(OH)> 
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Locality: Lipovka, Middle Urals, Russia. 

Description: Greenish core of a large mica crystal with lilac lepidolite in outer zone. Investigated 
by I.V. Pekov. The empirical formula is (electron microprobe; wet analysis for Li) 
Ko.84(Alı 94Lio.06F€0.05Mn0.04)(Si3.08Al0.92010)(0H,F)2. 

Wavenumbers (cm *): 3625, 1090sh, 1060sh, 1021s, 1005sh, 930sh, 825w, 797w, 750, 690sh, 534s, 
479s, 420sh. 


2.7 Silicates 459 


Sil59 Trilithionite (lepidolite) 
Intermediate member of the series “fluormuscovite” — polylithionite 
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Locality: Lipovka, Middle Urals, Russia. 

Description: Lilac outer zone of a large mica crystal with greenish muscovite core. Investigated by 
I.V. Pekov. The empirical formula is (electron microprobe; wet analysis for Li) (Ko.g9C50.03) 
(Al, 46Lio.67Mno.25Feo.01)(S13.49Al0.51010)(F,OH)z. 

Wavenumbers (cm *): 3595, 3350, 2930w, 1750w, 1650w, 1375w, 1230sh, 1067s, 1021s, 1000s, 
788, 744, 685sh, 555sh, 529s, 478s, 437s. 


Sil60 =‘ Trilithionite (lepidolite) 
Intermediate member of the series “‘fluormuscovite’—polylithionite. 


1.0 


oO 
= 
5 06 
= 
s 
= 
=< 04 
al 
= 
0.2 
0.0 


500 1000 1500 3000 3500 4000 


Wavenumber (em^ 


Locality: Lipovka, Middle Urals, Russia. 

Description: Lilac fine-scaly aggregate. Investigated by I.V. Pekov. The empirical formula 
is (electron microprobe; wet analysis for Li) (Ko.82Nao.04Rbo.02C80.01)(Li1.55sAl;.43Mno.02) 
(Siz 23Al0.77010)F1.23(0H)o.77. It corresponds to Al-rich analogue of polylithionite. 

Wavenumbers (cm~ '): 3585w, 3330, 1627w, 1085sh, 1020sh, 1004s, 800, 748, 659, 565sh, 527, 
478s, 445s. 


460 2 IR Spectra of Minerals and Reference Samples Data 


Sil61 Sokolovaite CsLi,Al(Si4019)F5 
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Locality: Dara-i Pioz massif, Alaiskii range, Tien Shan Mts., Tajikistan. 


Description: Colourless scales in alkaline pegmatite. Cs-analogue of polylithionite. Holotype 


sample. 
Wavenumbers (cm): 1139s, 1095, 985s, 956s, 779w, 585, 535sh, 523, 471s, 449s, 408. 


Sil62  Petalite LiAl(Si4010) 
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Locality: Lipovka, Middle Urals, Russia. 
Description: Colourless grains from granite pegmatite. Confirmed by IR spectrum. 
Wavenumbers (cm *): 1207, 1076s, 1050sh, 1016s, 780, 757, 734, 707, 552, 526, 470, 435, 420. 


2.7 Silicates 461 
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Locality: Kukh-i Lal, 45 km S of Khorog, Pamir, Tajikistan. 

Description: Yellow-brown plates, from the contact zone of a pegmatite with dravite, apatite and 
magnocolumbite. Hydrated variety. Presumably contains vermiculite layers (the bands at 3,375, 
1,660, 1,640, 650, 520 cm’). 

Wavenumbers (cm): 3695, 3675, 3375, 1740w, 1660sh, 1640, 995s, 818, 760sh, 726, 689, 650, 
606, 520sh, 490sh, 459s, 430sh. 


Sil65  Muscovite KAI,(S13A10,,9)(OH)> 
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Locality: Bolet (Bohlet), Vastergotland, Vastergotland, Sweden. 

Description: Scales in the association with corrensite. Confirmed by IR spectrum and electron 
microprobe analysis. A Mg- and Fe- bearing variety (“phengite’’). 

Wavenumbers (cm “): 3600, 3440w, 1635w, 1072s, 1021s, 905, 825w, 796, 776, 735, 516s, 
470s, 415. 
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Sil66 Ferro-aluminoceladonite KFe**Al(Si,0;9)(OH)> 
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Locality: Taikeu, Ray-Iz ridge, Polar Urals, Russia. 

Description: Green scales in quartz. Investigated by I.V. Pekov. The empirical formula is (electron 
microprobe) Ko go(Feo.s7Mgo.34Al1.22) (Si3.62A10.38010)(OH)2. 

Wavenumbers (cm '): 3585, 1175sh, 1070sh, 1014s, 1000sh, 870sh, 794, 745w, 656w, 575sh, 
540sh, 505s, 464s, 428. 


Sil67 Ilite Ky ¢sAlo(Siz,3sAlp 6sO19)(OH)> 
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Locality: Bolet (Bohlet), Vastergotland, Vastergotland, Sweden. 

Description: Pink massive, from the association with muscovite and corrensite. The empirical 
formula is (electron microprobe) H,Ko.69Nao.o6(Ali.s3Mgo.09Fe€0.05Mno.03)(S12.03Ah.070 10) 
(OH) -nH,O. Contains water molecules (the bands at 3,420, 1,665, 1,635 cm7’). 

Wavenumbers (cm'): 3620, 3420, 1665w, 1635w, 1080sh, 1023s, 1000sh, 915, 825sh, 754w, 
700w, 605sh, 525s, 471s, 425sh. 


2.7 Silicates 463 


Sil68 Pyrophyllite Al,S140;9(OH)> 
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Locality: Piramida Mt., Subpolar Urals, Russia. 
Description: Beige radiated aggregates (to 1 cm in diameter) in quartz. Identified by IR spectrum and 


powder X-ray diffraction pattern. 
Wavenumbers (cm~ ‘): 3678, 1120s, 1068s, 1050s, 950s, 854, 836, 814, 737w, 620, 578, 539s, 519, 
481s, 458, 414. 


Sil69 ‘Hydrochlorite”’ 
Interstratification of clinochlore and vermiculite layers. 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Pale yellow scales with pearly lustre from the association with vesuvianite, glagolevite 
and andradite. Pseudomorph after clinochlore. 

Wavenumbers (cm~ *): 3550, 3480, 3400, 1638, 1050sh, 987s, 827, 647, 520sh, 447s, 415sh. 


464 2 IR Spectra of Minerals and Reference Samples Data 


Sil70 Clinochlore (Mg,Al)¢(Si,Al)4019(OH)s 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Green crystals (up to 5 mm) from the association with calcite and magnetite. 
The empirical formula is (electron microprobe) Nao.o8(Mg8g4.23F€0.85Al0o.92)(S12.97Al1 .03)O10(0H)s. 

Wavenumbers (cm ~‘): 3600sh, 3540, 3400, 1050sh, 985s, 822, 678, 615, 552w, 485sh, 456s, 
442s, 410sh. 


Sil71 Clinochlore (Mg,Al)¢(Si,Al)4019(OH)s 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Light green crystals (up to 5 mm) from the association with calcite and magnetite. 
The empirical formula is (electron microprobe) (Mgy 34Feo.57Al, 09)(Si2.g7Al,.13)O19(OH)s. 

Wavenumbers (cm~‘): 3630, 3600sh, 3475, 1638w, 1050sh, 997s, 965s, 820w, 655, 520, 
490sh, 452s. 


2.7 Silicates 465 


Sil72 Dickite Al,Si,O;(OH), 
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Locality: Ishme, Khaidarkan, Kyrgyzstan. 
Description: White, powdery. Identified by IR spectrum. 


Wavenumbers (cm): 3708, 3655, 3625, 1118s, 1080, 1033s, 1004s, 965sh, 937, 914, 795, 755w, 
697, 600sh, 534s, 467s, 425. 


Sil73 Muscovite KAI,(Siz,A10;9)(OH)> 
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Locality: Hagendorf-Stid, near Waidhaus, Oberpfalz, Bavaria, Germany. 

Description: Bronze-brown plates. The broad band at 3,150 cm! indicates that the sample contains 
acid groups (presumably Si-OH or H30°). 

Wavenumbers (cm~ *): 3620, 3150, 1067, 1025s, 990sh, 930, 920, 825w, 800w, 750w, 615sh, 550sh, 
530, 473s, 410. 
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Sil74 Apophyllite-(NaF) NaCa,(SigO29)F:8H2O 
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Locality: Fengjianshan mine, Daye Co., Huangshi prefecture, Hubei province, China. 

Description: Light brown crystals (about 0.5 mm) forming crust, in the association with quartz, 
calcite, pyrite and inesite. The empirical formula is (electron microprobe) (Naog60Ko.40) 
Ca4.02Si8.00020.02F1 .0'nH20. 

Wavenumbers (cm *): 3550s, 3150, 3055, 1690, 1125s, 1095s, 1040sh, 1013s, 793, 766, 660sh, 
630sh, 599, 545sh, 535, 500s, 473s, 445sh, 407. 


Comments: 


Sil75 Tuperssuatsiaite NaFe°*3(Sig02))(OH)>-4H,O 
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Locality: Ariskop Quarry, near Windhoek, Namibia. 

Description: Dark green acicular crystals in cavities of alkaline rock, in the association with 
fluorapophyllite, aegirine and microcline. Na-rich variety. The empirical formula is (electron 
microprobe) (Naz s9Cao.05Fe2.22Mn0.29T10.07) (Si7.95Alo,0s020)(OH)2-nH20. 

Wavenumbers (cm ‘): 3610, 3455, 3250sh, 1640, 1560w, 1178s, 1130sh, 1075sh, 1004s, 960sh, 
787w, 737w, 682, 635, 565sh, 480sh, 448s, 420sh, 375sh. 


2.7 Silicates 467 


Sil76 Saponite (Cao.s,Na)o.3(Mg,Fe?™^}[(Si,A1)4010](0H)2:-4H20 
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Locality: Lakargi Mt., Kabardino-Balkaria, Russia. 
Description: Yellow colloform aggregate from the association with calcium hydrosilicates. Identified 


by IR spectrum and qualitative electron microprobe analysis. 
Wavenumbers (cm): 3627, 3470, 1650, 1018s, 750sh, 665, 525sh, 464s, 425sh. 


Sil77 Prehnite Ca,Al(Si;A10,,)(OH)> 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Colourless. Split prismatic crystals from metasomatic rock, from the association with 
vesuvianite. The empirical formula is (electron microprobe) (Nag 94Cay.92Feo .94)(Alo.o7Feo.03) 
(Si3,03Al0.970 10)(OH)2. 

Wavenumbers (cm~'): 3480, 1094s, 1070s, 994s, 939s, 868, 814, 747, 633w, 550sh, 529s, 
470, 418s. 


468 2 IR Spectra of Minerals and Reference Samples Data 


Sil78 Middendorfite K3Na>,Mns581,7(0O,OH)36:2H5,O 
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Locality: Hilairitovoye peralkaline pegmatite, Kirovskiy apatite mine, Kukisvumchorr Mt., Khibiny 
alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Dark-orange coarse rhomb-like tabular crystals from the association with microcline, 
sodalite, cancrisilite, aegirine, calcite, natrolite, fluorite, narsarsukite, labuntsovite-Mn, mangan- 
neptunite and donnayite. Holotype sample. Monoclinic, space group P2,/m or P2,, a = 12.55, 
b = 5.721, c = 26.86 A, pP = 114.04°. Optically biaxial (—), a = 1.534, p = 1.562, y = 1.563, 
Wea SANs Diese. = 200 g/cm’, Dar = 203 g/cm’. The empirical formula is 
K3 .04(Na2.07Ca0.03)(Mn4 .95F€0.13M80.06 Ti0.03Z00.03)(S111 94Alo.06)027.5700H)s.26F 0.17" 1.92H,0. 
Strong lines of the powder X-ray diffraction pattern [d, A (I, %) (hkl)] are 12.28 (100) (002), 4.31 
(81) (11-4), 3.555 (62) (301, 212), 3.063 (52) (008, 31-6), 2.840 (90) (312, 021, 30-9), 2.634 (88) 
(21-9, 1.0.-10, 12-4), 2.366 (76) (22-6, 3.1.-10, 32-3), 2.109 (54) (42-3, 42-4, 51-9, 414), 1.669 
(64) (2.2.-13, 3.2.-13, 62-3, 6.1.-13), 1.614 (56) (5.0.-16, 137, 333, 71-1). 

Wavenumbers (cm *): 3630, 1650, 1630sh, 1180sh, 1150sh, 1115sh, 1079, 1014s, 980s, 780sh, 
764w, 682, 648, 601, 500, 438s. 


Sil79 Grumantite NaSi,0,(OH)-H,O 
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2.7 Silicates 469 


Locality: Northern quarry, Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola 
peninsula, Murmansk region, Russia (type locality). 

Description: Coarse white lamellar crystals from the association with makatite. Identified by powder 
X-ray diffraction pattern. 

Wavenumbers (cm): 3545, 3390w, 3145, 2700w, 2300w, 2200w, 2000w, 1185sh, 1700sh, 1652, 
1250, 1137s, 1070s, 1025sh, 989s, 970s, 955s, 757, 642, 623, 583, 472s, 444s, 415sh. 


Sil80 Delhayelite (Na,K)ioCa;Al6Si320g0(Cl2,F2,503)3: 18H 2O 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Light grey platy crystals with perfect cleavage from rischorrite, from the association 
with fenaksite. A fresh (low hydrated) sample. Identified by powder X-ray diffraction pattern. 
Orthorhombic, a = 6.52(1), b = 24.83(6), c = 7.07(1) A. 

Strong lines of the powder X-ray diffraction pattern [d, A (I, %)] are 3.10 (100), 3.03 (90), 2.87 (90), 

1.910 (100), 1.630(100). The empirical formula based on structural data is (electron microprobe, 

Z = A) (Naz .04K3.84)Ca2.04Sr0.02M20.01Mn0.02F€0.06(S17.03Al0.97019)F1.14Clo.991nH20. 

Wavenumbers (cm): 3495w, 1625w, 1575w, 1086s, 1020sh, 987s, 750sh, 701, 663, 636, 607, 590, 
460sh, 440s, 406. 


Sil82 Halloysite Al,Si,0;(OH)4-nH2O 
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470 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Khaidarkan Sb—Hg deposit, northern slope of the Alai ridge, Kyrgyzstan. 

Description: Light blue massive (partly fibrous) aggregate in the association with khaidarkanite, 
chrysocolla and fluorite. Identified by powder X-ray diffraction pattern and IR spectrum. Contains 
about 12 wt.% CuO (by electron microprobe data). 

Wavenumbers (cm *): 3697w, 3620, 3380, 1630w, 1090sh, 1028s, 1020sh, 913, 790sh, 750w, 671, 
533, 495sh, 471s, 435sh. 


Sil83 Gillespite BaFe**Si,O,9 
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Locality: Big Creek area, Fresno Co., California, USA. 


Description: Red plates from the association with sanbornite and quartz. Confirmed by IR spectrum. 
Wavenumbers (cm~!): 1236, 1160, 1049s, 1001s, 753w, 657, 603, 557, 505, 463s, 430s. 


Sil84 Sudoite Mg>Al3(Siz;Al0;9)(OH): 
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Locality: Middle Urals, Russia. 

Description: Pale green pseudomorph after pyrophyllite from the association with quartz. Confirmed 
by IR spectrum and semiquantitative electron microprobe analysis. Mg-deficient variety 
(“donbassite”). 

Wavenumbers (cm~ *): 3610, 3560, 3490, 3320, 1060, 1008s, 920sh, 844w, 748, 633, 540sh, 520s, 472s. 


2.7 Silicates 471 


Sil85 Zakharovite Na,Mn**;Si,;j05,(OH),-6H>O 
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Locality: Karnasurt Mt., Lovozero alkaline complex alkaline, Kola peninsula, Murmansk region, 
Russia (type locality). 

Description: Yellow massive from the association with ussingite. Holotype sample. Hexagonal, 
space group P3,;m(?):a = 14.58 c = 37.71 A. Optically uniaxial (—), œ = 1.565(2), € = 1.535(2). 
D meas = 2.58-2.64 g/cm’. The empirical formula is (Nasio arn Soon Mi aa 
Fe**o.42M20.02)Si10.00024.40(0H);5 60°5.59H20. Strong lines of powder X-ray diffraction pattern 
[d, A (I, %)] are 12.57 (100), 3.986 (10), 3.427 (15), 3.160 (40), 3.064 (15), 2.820 (15), 2.631 (15). 

Wavenumbers (cm~ *: 3590, 3440, 3330sh, 1650sh, 1603, 1380sh, 1345w, 1110sh, 1055sh, 1016s, 
950sh, 890, 865sh, 790, 740sh, 655w, 635, 620sh, 510sh, 457s, 420sh. 


Sil86 Zussmanite K(Fe**,Mg,Mn**),3(Si,Al);3042(OH) 4 
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Locality: Laytonville, Mendocino Co., California, USA (type locality). 

Description: Greenish-grey grains with perfect cleavage. The empirical formula is (electron 
microprobe) (Ko g9Nao.16Bao.01)(Fe10.797Mg1.28Mno.78Alo.12 Vo.03)(S117.08Alo.92)042(OH) 14. 

Wavenumbers (cm ‘): 3625, 1095s, 1047sh, 1040s, 1020s, 992s, 820sh, 798, 780sh, 710sh, 697, 
655, 625, 569w, 546, 474s, 450sh, 435sh. 


472 2 IR Spectra of Minerals and Reference Samples Data 


Sil87 + Yofortierite Mn;SigO20(0H)2:9H20 
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Locality: Flora Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Beige fibrous aggregate from the association with quartz, albite, narsarsukite and 
Fe-dominant analogue of sepiolite. Identified by powder X-ray diffraction pattern. 

The empirical formula is (electron microprobe) (Mn, 77Fe~*; y4Fe?*o 3gZNo,5;Mgo.25)(Sig w00) 

(OH)>2:nH,O. 

Wavenumbers (cm~'): 3610, 3550s, 3360, 3240, 1660, 1196, 1112, 1080sh, 1044s, 992s, 822w, 
787w, 741w, 680, 559w, 470sh, 451s, 420. 


Sil88 Sanbornite BaSi,0; 
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Locality: Rush Creek, Fresno Co., California, USA. 

Description: Colourless plate with perfect mica-like cleavage from the association with krauskopfite. 
Identified by IR spectrum. 

Wavenumbers (cm™®: (3400w), 1143s, 1086s, 1037, 997s, 975s, 800, 758, 695, 540sh, 533, 
479s, 458s. 


2.7 Silicates 473 


Sil89 Kalifersite (K,Na)sFe°*7(Six790s9)(OH).-12H>O 
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Locality: Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia 
(type locality). 

Description: Brown fibrous aggregate. Holotype sample. 

Wavenumbers (cm~ *): 3450sh, 3360, 1645w, 1603w, 1350w, 1025sh, 998s, 920sh, 692w, 633w, 
612w, 515, 500sh, 420sh, 402. 


Sil90 Kaolinite Al,Si,0;(OH)a, 
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Locality: Margaritas mine, Pena Blanca uranium distr., W of Chihuahua, Mexico. 

Description: White powdery aggregate. Identified by IR spectrum. 

Wavenumbers (cm): 3693s, 3655sh, 3620, 1115s, 1090s, 1032s, 1006s, 939, 914s, 792, 753, 696, 
642, 600sh, 536s, 470s, 429. 


474 2 IR Spectra of Minerals and Reference Samples Data 


Sil91 Trilithionite KLi, 5Al, 5(Siz;A10 19) F> 
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Locality: Ugurchan Mt., Borshchyovochnyi ridge, Transbaikal Region, Russia. 

Description: Yellow platy crystals from granite pegmatite, from the association with quartz, albite 
and elbaite. The empirical formula is (electron microprobe; Li estimated by stoichiometry) 
(Ko. gRbo.1Nao.1)(L1;,3Al). 1 Feo.4Mno.1Mgo.1)(S13.3Al0.7010)F 1.3(0H)o.7 

Wavenumbers (cm~!): 3615, 1115sh, 1097s, 1020sh, 993s, 965s, 790, 750w, 570sh, 525s, 
474s, 445s. 


Sil92 Saponite (Cag s,Na)o.3(Mg,Fe?*)3[(Si,Al)40 19](OH)>-4H50 
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Locality: Zlatolist village, near Kyrdzhali, Eastern Rodops, Bulgaria. 

Description: Brown massive, from the association with chalcedony and clinoptilolite. Fe-rich 
variety. The empirical formula is (electron microprobe) (Cag 22Nag.92Ko.01)(M21.70Fe1.14Alo.17) 
(S13.44Alo 56010)(OH,O)2-nH20. 

Wavenumbers (cm~!): 3525sh, 3375s, 3220sh, 1635, 1075sh, 1015s, 730sh, 677, 450s. 


2.7 Silicates 475 


Sil93 Clinochlore (Mg,AD6«(Si,A1)401o(OH)s 
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Locality: Southern Feizulinskoe deposit, Bashkortostan, Russia. 

Description: Scaly aggregate. Mn-rich variety. The approximate empirical formula calculated from 
semiquantitative electron microprobe analysis is (Mg3MnFeAl1)(Si3AIO;9)(OH)s. 

Wavenumbers (cm~ *): 3585, 3410, 1635w, 1170sh, 1000s, 960sh, 795sh, 745sh, 715sh, 649, 495sh, 
455s, 440sh, 395sh. 


Sil94 Clinochlore (Mg,Al)¢(Si,Al)4019(OH)s 
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Locality: N’Chwaning II Mine, Kalahari Manganese Fields, Cape province, Republic of South 
Africa. 
Description: Light green scales in the association with calcite and ettringite. Identified by IR 


spectrum. 
Wavenumbers (cm *: 3670, 3615sh, 3580, 3440, 1085sh, 1061, 996s, 961s, 815, 648, 526, 490sh, 
455s, 437s, 415sh. 


476 2 IR Spectra of Minerals and Reference Samples Data 


Sil95 Clinochlore (Mg,Al)¢(Si,Al)4019(OH)s 
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Locality: Akhmatovskaya kop’ (Akhmatovskaya pit), north of Zlatoust, South Urals, Russia. 

Description: Colourless platy crystal in skarn, in the association with grossular and calcite. 
The empirical formula is (electron microprobe) (Mgy4 soFeo.11 Al1.09)(Si2.91 Al) .99)O19(OH)s. 

Wavenumbers (cm7‘): 3680sh, 3600, 3450, 1638w, 1085sh, 1040sh, 994s, 962s, 823w, 755sh, 
725sh, 659, 550sh, 520sh, 490sh, 457s, 442s, 420sh. 


Sil96  Clinochrysotile (chrysotyle-2M,;) Mg3Si.05(OH), 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Olive green, massive, from the association with magnetite and phlogopite. Identified 
by powder X-ray diffraction pattern. Contains adsorbed water. 

Wavenumbers (cm ‘): 3690, 3660, 3640sh, 3450w, 1625w, 1074, 1026, 957s, 660sh, 612, 580sh, 
560sh, 490sh, 436s, 405. 


2.7 Silicates 477 


Sil97 Clinochrysotile (chrysotyle-2M,,) Mg3Si.05(OH), 
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Locality: Bazhenovskoe (Bazhenovskoye) chrysotile asbestos deposit, Asbest, Middle Urals, Russia. 


Description: Olive green, coarse-columnar aggregate forming vein in serpentinite. Identified by 


powder X-ray diffraction pattern. 
Wavenumbers (cm *): 3691, 3653, 1072, 1028s, 954s, 650sh, 612, 580sh, 550, 480sh, 436s, 398. 


Sil98 Cronstedtite Fe7*,Fe°*[(Si,Fe**),05](OH), 
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Locality: Gernrode, Harz, Germany. 

Description: Black crystals (up to 2 mm) growing on pyrite. The empirical formula is (electron 
microprobe) (Fez g9Mgo.09>Mno.o2) (Si1.13Feo.3705)(OH)a. 

Wavenumbers (cm '): 3550w, 3475w, 3210, 925sh, 902s, 743, 675, 660sh, 590sh, 567, 455s, 399s. 


478 2 IR Spectra of Minerals and Reference Samples Data 


Sil100 Coombsite K(Mn**,Fe7*,Mg),3(Si,Al);304(OH) 14 
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Locality: Kozhaevskoe deposit, South Urals, Russia. 

Description: Yellowish grains in rhodonite rock. Identified by powder X-ray diffraction pattern and 
electron microprobe analysis. 

Wavenumbers (cm~ *): 3645, 3615sh, 1122s, 1088s, 1026s, 982s, 806, 785w, 752w, 660sh, 635sh, 
605sh, 577, 472s, 460s. 


Sil103 Clinochlore (Mg,Al)¢(Si,Al)4019(OH)¢ 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Dark green scales in cavities of dolomite carbonatite. The empirical formula is (electron 
microprobe) (Mg4.03F€1 .01Alo.96)(Si3.02Al0.98)010(0H)s. 

Wavenumbers (cm~ *): 3630sh, 3570, 3440sh, 1635w, 1045sh, 993s, 962s, 812w, 795w, 710sh, 650, 
610sh, 446s. 


2.7 Silicates 479 


Sil1l04 Chrysocolla (Cu,Al)2H2S1205(0H)4:nH20 
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Locality: Novoveská Huta, Spisska Nova Ves, Slovakia. 


Description: Colloform crust in the association with malachite, tyrolite and chalcophyllite. 


Confirmed by IR spectrum. 
Wavenumbers (cm *): 3615, 3310, 1650sh, 1590, 1022s, 800, 665, 495s, 472s. 


Sill05 Cookeite LiAIL4(SizA101,9)(OH)g 
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Locality: Muiane mine, near Alto Ligonha, Gile, Mozambique. 

Description: Yellow plates with pearly lustre, in the association with quartz, albite, elbaite and 
lepidolite. The empirical formula is (calculated on Siz; electron microprobe) 

Cag 93L1,Al4.9;Mng 03S13.99(OH)s-nH2O. Confirmed by IR spectrum. 

Wavenumbers (cm ^: 3590, 3565, 3530sh, 3365, 1623w, 1050sh, 1000s, 750, 638w, 570sh, 523s, 
475s, 420sh. 


480 2 IR Spectra of Minerals and Reference Samples Data 


Sil106 Boromuscovite KAI>(Si;,BO;,9)(OH)> 
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Locality: Mokrusha pit, Murzinka region, Middle Urals, Russia. 

Description: Beige crusts on crystals of masutomilite. Al-rich variety (intermediate member of the 
series muscovite-boromuscovite). The empirical formula is (electron microprobe; B calculated by 
stoichiometry) Ko.94Al2.00(S13.09Al0.45B0.46010)(O0H)2:nH20 (n < 1). 

Wavenumbers (cm™™®: 3604, 3390w, 1623w, 1065sh, 1016s, 920sh, 855sh, 757, 715w, 547s, 
480s, 430sh. 


Sil107 Monteregianite-(Y) Na4Caz2 Y3(S1;6038)(OH)>- 10H20 
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Locality: Poudrette (Demix) quarry, Mont Saint-Hilaire, Rouville RCM (Rouville Co.), Montérégie, 
Québec, Canada (type locality). 

Description: Grey prismatic crystal with pearly lustre. Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3635, 3470, 1637, 1205sh, 1165sh, 1085sh, 1037s, 995sh, 765w, 693, 610, 
600sh, 495sh, 450sh, 422s. 


2.7 Silicates 481 


Sill09 Muscovite KAI, (Siz,A10;9)(OH)> 
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Locality: Greifenstein, Saxony, Germany. 
Description: Brown crust consisting of split crystals in the association with fluorapatite. A Fe- and 


possibly Li-bearing variety (by the data of semiquantitative electron microprobe analysis). 
Wavenumbers (cm ‘): 3610, 3430w, 1079s, 1023s,1000sh, 914, 830, 753, 682w, 526s, 473s, 417s. 


Sil110 Margarite CaAl(Si2LAl2Oi0 (OH) 
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Locality: Malyshevskoe emerald deposit, Middle Urals, Russia. 

Description: Colourless tabular crystals in phlogopite-rich rock. The empirical formula calculated 
on Si; is (electron microprobe) (Cag .93Nao.11Ko.92) Als. .00(S12.00Al1 .52Beo.48010)(OH,F)2 (Be calcu- 
lated by stoichiometry). The band at 3,450 cm~' corresponds to stretching vibrations of BeO, 
tetrahedra. 

Wavenumbers (cm *): 3623, 3450w, 980sh, 923s, 908s, 800sh, 702s, 615, 548s, 495s, (380). 


482 2 IR Spectra of Minerals and Reference Samples Data 


Sill11  Manganonaujakasite Na;(Mn,Fe)Al4SigO26 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia (type 
locality). 

Description: Blue grains with mica-like cleavage in the association with manaksite, nordite-(Ce), 
tisinalite, vuonnemite. Holotype sample. Monoclinic, space group C2/m, a = 15.033, b = 8.001, 
c = 10.478 A, p = 113.51°, Z = 2. Optically biaxial (—), a = 1.539, p = 1.551, y = 1.554, 
Dees = OF Dae 2l g/cm”, De = 207 g/cm’. The empirical formula is (Nas 96Cao.01) 
(Mng 53Fep.49) Als. 95518 .03026.00. Strong lines of powder X-ray diffraction pattern [d, A (I, %) (hkl)] 
are 3.995 (65) (020, 310), 3.623 (92) (112), 3.552 (56) (-402), 3.485 (58) (-203, -221), 3.362 (33) 
(202), 3.068 (100) (022, -313, 221), 2.613 (39) (420). 

Wavenumbers (cm ‘): 1114, 1073, 1035sh, 1019s, 980s, 930, 746, 709, 595w, 559w, 540sh, 530, 
506, 471s, 398. 


Sil112 Clintonite CaMg>Al(SiAl;0,9)(OH)» 
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2.7 Silicates 483 


Locality: Nikolae-Maximilianovskaya pit, near Zlatoust, South Urals, Russia. 

Description: Green brittle plate with perfect cleavage in skarn. The empirical formula is (electron 
microprobe) Ca; 9™Mgz oFeo.3Alo.7 (Sii. 15Al2.85010)(0H)2. 

Wavenumbers (cm *): 3630, 3430w, 936s, 898, 799s, 652s, 555sh, 505, 479, 450s, 395. 


Sil113_ Caryopilite }Mn**,Si,0,9(OH)s 
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Locality: Kyzyl Tash deposit, Bashkortostan, South Urals, Russia. 

Description: Red-brown massive in the association with tephroite, rhodochrosite, kutnohorite and 
rhodonite. Identified by powder X-ray diffraction pattern. The empirical formula is (electron 
microprobe) (Mns_;2Feo.12Alo.11Mgo.09) (Si4.00010)(OH)3-nH20. 

Wavenumbers (cm *): 3608, 3420, 1617w, 1163, 1007s, 890sh, 650sh, 617, 490sh, 452s, 420sh. 


Sill14 Pecoraite Nis(Si205)(OH), 
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484 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Kayseri-Develi, Central Anatolia, Turkey. 

Description: Light green, massive. Identified by powder X-ray diffraction pattern. 

Zn-rich hydrated variety. The empirical formula is (electron microprobe) (Ni; sZngoFeo 3) 
(Si; 9Alo, ;O5)(OH)4-2H20. 

Wavenumbers (cm~: 3635, 3370, 1655sh, 1600w, 1065sh, 1001s, 668, 625sh, 457s, 425. 


Sil115  Lizardite Meg3(Si,0;)(OH), 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 


Description: Light grey-green lamellar, with mica-like cleavage. Identified by IR spectrum. 
Wavenumbers (cm '): 3685, 3615, 3540w, 1075sh, 1060, 985sh, 947s, 619, 578, 430s, 410sh. 


Sill16 Lizardite Mg3(Si.05)(OH), 
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2.7 Silicates 485 


Locality: Snarum, Modum, Buskerud, Norway. 

Description: Light olive green massive from the association with hydrotalcite. Identified by IR 
spectrum and powder X-ray diffraction pattern. A mixture of 1T and 2H polytypes. 

Wavenumbers (cm~?): 3693, 3655sh, 3590w, 3425sh, 1610w, 1550sh, 1077s, 1015sh, 958s, 619s, 
584, 570sh, 550sh, 440s, 392. 


Sil117 Loughlinite Na>Mg3(Sis0,5;)(OH)»-6H>O 
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Locality: Green River, Sweetwater Co., Wyoming, USA. 

Description: White fibrous aggregate from the association with shortite and searlesite. Confirmed by 
qualitative electron microprobe analysis and IR spectrum. 

Wavenumbers (cm ‘): 3605, 3490w, 3410, 3230sh, 1640w, 1185, 1081, 1019s, 990s, 970sh, 767w, 
715sh, 683, 634, (605), 515sh, 480sh, 440s, 420sh. 


Sil118 = Trilithionite KLi, 5Al, s(S1izA10j0)F> 
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486 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Vasin-Myl’k Mt., Voron’i Tundras massif, Kola peninsula, Murmansk region, Russia. 

Description: Grey-lilac plates (about 0.5 cm) in albite, in the association with holtite and 
stibiotantalite. Rb-rich variety. The empirical formula is (electron microprobe, Li calculated by 
charge balance) (Ko.63Rbo,19CS0,07Nao.02)(L11.62Ah 34)(Si3.45Alo.55010)(F,OH)>. 

Wavenumbers (cm Ù: 3613w, 1097s, 1022s, 1004s, 975sh, 800w, 754w, 695sh, 570sh, 529, 
476s, 443. 


Sil119 Nontronite (Na,Ca),(Fe°*,Al,Mg)>[(Si,A])4019](OH)2:nHO (x ~ 0.3, n ~ 4) 
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Locality: Cinovec (former Zinnwald), Krusné Hore Mts. (Erzgebirge), Czech Republic. 

Description: Olive green powdery aggregate from the association with quartz. The empirical formula 
is (electron microprobe) Cag.2Fe2 o(Si3.6Alo.3Feo, ;O19)(OH)2:nH20. 

Wavenumbers (cm~'): 3557, 3390, 3240sh, 1650sh, 1632, 1100sh, 1021s, 940sh, 847, 817, 745w, 
675, 585, 492s, 450sh, 430s, 380s. 


Sil120 Nontronite (Na,Ca),(Fe**,Al,Mg)>[(Si,Al)4O ,9|(OH)>-nH0 (x ~ 0.3, n © 4) 
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2.7 Silicates 487 


Locality: Northern shaft, Ingichke deposit, 90 km W of Samarkand, Uzbekistan. 

Description: Olive green powdery aggregate. The empirical formula is (electron microprobe) 
(Cag 22Mg0.08Nao.01) (Fe 1.90Mg0.10)(S13.49Feo.44A10,07010)(OH)2-nH20. 

Wavenumbers (cm ‘): 3555, 3370, 3230sh, 1655sh, 1632, 1100sh, 1017s, 870, 815, 780sh, 765, 
685w, 580sh, 493s, 454s, 427s. 


Sil121 Kaolinite—montmorillonite (2:1) 
Kaolinite—montmorillonite (2:1 regular interstratification) 
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Locality: An unknown locality in Indonesia. 

Description: Light grey powdery aggregate. Investigated by O.V. Kuzmina. The main basal reflec- 
tion of the powder X-ray diffraction pattern is observed at 26.4 À. 

Wavenumbers (cm ‘): 3700sh, 3665sh, 3632, 3415, 1640, 1110sh, 1028s, 1018sh, 927, 918, 824w, 
805sh, 753w, 654w, 630sh, 560sh, 532s, 471s, 411. 


Sil122 Montmorillonite (Na,Ca)o3(Al,Mg)2(S14019)(OH)2:nH2O 
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Locality: Akmaya W deposit, Shet region, Central Kazakhstan. 

Description: White powdery aggregate. Investigated by V.I. Stepanov. Identified by powder X-ray 
diffraction pattern and wet chemical analysis. 

Wavenumbers (cm *): 3600, 3415, 1640, 1120s, 1040s, 927, 797w, 695sh, 570sh, 533s, 476s, 426. 


Sil123 Margarite CaAL(Si,Al,0 10 (OH)> 
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Locality: Malyshevskoe emerald deposit, Middle Urals, Russia. 

Description: Massive, light green, from the association with beryl. Na-rich variety. 

The empirical formula is (electron microprobe) (Cag 65Nao.35)(Alo.o6Mg0.03Feo.01)(S12.23Al,.770 10) 
(OH,F)>. 

Wavenumbers (cm ‘): 3620, 3430w, 1620w, 989, 923s, 912s, 800w, 701s, 607, 540s, 486s, (390). 


Sil124  Megillite Mn?*s(Sig0,5)(OH)sCly 
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Locality: Sullivan mine, Kimberley, Kootenay district, British Columbia, Canada (type locality). 

Description: Pink, massive. 

Wavenumbers (cm '): 3580, 3540, 3400w, 1610w, 1149, 1041s, 1020sh, 987, 955sh, 777w, 733, 
690sh, 670sh, 653, 631, 595sh, 543w, 499, 443s, 420sh. 


2.7 Silicates 489 


Sill125 Pyrosmalite-(Mn) Mn**s(Sig¢0,5)(OH,C)) 10 
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Locality: Nordmark, 14 km N of Filipstad, Varmland, Sweden. 

Description: Greenish-brown, with perfect cleavage. Tabular crystal from skarn. The empirical 
formula is (electron microprobe; OH calculated) (Mny 93Fe3.9;Cag.o6)(Si5.92Al9,98015)(OHs gCl, 2). 

Wavenumbers (cm~'): 3620w, 3570, 3540, 3320w, 1160sh, 1145, 1127, 1050s, 1010sh, 995s, 
955sh, 763, 712, 670sh, 664s, 635sh, 536w, 514, 433s, 415sh. 


Sil126 Masutomilite K(LiAIMn**)(Si3Al10,,)F> 
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Locality: Pit No. 255, Ilmeny (Il’menskie) Mts., South Urals, Russia. 

Description: Lilac platy crystal from the association with quartz, microcline, albite, topaz and elbaite. 
The empirical formula is (electron microprobe) (Ko g5Rbp o4CSo.92Nao 02) (L11 36M no .46Feo o6 Al 09) 
(Si3.41Alo.s9010)(F,OH)2. 

Wavenumbers (cm—?): 1074s, 1023s, 998s, 970sh, 805w, 781w, 743w, 605sh, 529s, 476s, 
440s, 390sh. 
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Sil127 Mountainite KNa»Ca>SigO ;9(OH)-6H,O 
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Locality: Yubileinaya pegmatite, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, 
Murmansk region, Russia. 
Description: White scaly aggregate from the association with natrolite, raite and zorite. Na-rich 


variety (Na prevails over Ca in atomic units). 
Wavenumbers (cm *): 3632, 3555, 1655sh, 1630, 1129s, 1083s, 1047s, 1010sh, 988s, 793w, 751w, 
696, 619w, 598w, 544w, 486, 437s, 425sh. 


Sil128 Macdonaldite BaCa,Si;6036(OH)2:-10H,O 
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Locality: Big Creek, Fresno Co., California, USA (type locality). 

Description: White columnar aggregate. The empirical formula is (electron microprobe) 
Bay 11Ca4.02S116036(OH,O)2-nH20. 

Wavenumbers (cm ‘): 3610, 3490, 2950sh, 1639, 1215, 1183, 1151, 1129, 1089s, 1065sh, 1050s, 
1029s, 995sh, 930, 773w, 693, 624w, 585w, 495sh, 440s. 


2.7 Silicates 491 


Sil129 Orthochrysotile (chrysotile-Or.;) Mg3(Siz05)(OH), 
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Locality: Bazhenovskoe (Bazhenovskoye) chrysotile asbestos deposit, Asbest, Middle Urals, Russia. 


Description: Grey-green parallel-columnar aggregate. Identified by powder X-ray diffraction 


pattern. 
Wavenumbers (cm): 3697s, 3654, 1075s, 1024s, 952s, 645sh, 608s, 560sh, 485sh, 437s, 402s. 


Sil1l30 Beidellite (Na,Cao 5)9 3Al5[(Si,A]) 40 10] (OH)>:-nH,O 
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Locality: Shchyolkovo dolomite quarry, Moscow region, Russia. 

Description: Grey, massive; fills cavity in dolomitized limestone. Confirmed by powder X-ray 
diffraction pattern. The empirical formula is (electron microprobe) (Cao. 29Nao.11Ko.04) 
(Alı 87F€0.10M80.03)(Si3 .38Al0.62010)(0H)2:nH20. 

Wavenumbers (cm *): 3635, 3410, 1640, 1105sh, 1031s, 914, 885sh, 790w, 680sh, 617, 526s, 
465s, 390sh. 
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Sil131 Norrishite KLiMn**,(Si,0;.)O> 
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Locality: Hoskins mine, 3 km west of Grenfell, New South Wales, Australia (type locality). 
Description: Dark red-brown plates with perfect cleavage. 


Wavenumbers (cm ‘): 3275w, (1675w), 1075s, 1028s, 1003s, 962s, 935sh, 640w, 565sh, 548, 
505w, 475sh, 456s, 407. 


Sil132 Nacrite Alj(Si205)(OH), 
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Locality: Kunnerstein, Saxony, Germany. 

Description: White plates (to 0.5 cm) with perfect mica-like cleavage and pearly lustre. 

Wavenumbers (cm ‘): 3710, 3660, 3640, 1120s, 1100s, 1036s, 1003s, 930sh, 913, 799w, 754w, 
696, 600sh, 535s, 468s, 424. 


2.7 Silicates 493 


Sil1l33 Natrosilite Na,Si,0; 
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Locality: Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Colourless single-crystal plate with mica-like cleavage, from the association with 
ussingite and analcime. Identified by powder X-ray diffraction pattern. 

Wavenumbers (cm *): 3550w, 3000w, 1136s, 1071s, 1053s, 1023s, 983s, 967s, 880sh, 758, 710w, 
605, 548, 510, 488s, 459s. 


Sil134 ‘“Hydronaujakasite” (Na,H)6FeAl4SigO.¢:nH2O ? 
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Locality: Kangerdluarssugq, Ilimaussaq alkaline complex, Greenland. 

Description: Grey, with mica-like cleavage; pseudomorph after a large (about 1 cm) crystal of 
naujakasite. Contains 7—8 wt.% NaO (by electron microprobe data with rastered electron beam). 

Wavenumbers (cm): 3575sh, 3400, 3250sh, 1635, 1130sh, 1038s, 1015s, 1000sh, 970sh, 924, 860, 
760sh, 740sh, 709, 586, 555sh, 533, 450s. 
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Sil135 Kaolinite Al,S1,0;(OH), 
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Locality: Ivigtut cryolite deposit, Ivittuut (Ivigtut), Arsuk Firth, Kitaa (West Greenland) province, 
Greenland. 

Description: White powdery aggregate on cryolite. Identified by IR spectrum. 

Wavenumbers (cm): 3695s, 3620, 3350sh, 3410w, 1115sh, 1090s, 1029s, 1015sh, 935sh, 913s, 
794, 753, 692, (642), 600sh, 537s, 470s, 434, 410sh. 


Sil136 Neotocite Mn**SiO3-H.O (?) 
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Locality: Southern Faizulinskoe deposit, South Urals, Russia. 

Description: Brown, semitransparent, colloform in Mn-rich metamorphic rock. Amorphous. The 
empirical formula is (electron microprobe) Ko 94Cag.92Mno 74M 820.22 S103-nH2O. 

Wavenumbers (cm~: 3640, 3420, 3250sh, 1633, 1165sh, 1015s, 900sh, 780w, 659, 618, 
454s, 405sh. 


2.7 Silicates 495 


Sil137 Prehnite Ca,Al,Si;0,.(OH)> 
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Locality: Jakobsberg, Bergslagen, Sweden. 

Description: White spherulites in a veinlet crossing skarn, in the association with calcite and 
margarosanite. Identified by IR spectrum. 

Wavenumbers (cm~'): 3488, 1112, 1064s, 997s, 944s, 872, 810, 752, 678w, 632w, 540sh, 529, 
467, 416s. 


Sil138 Polylithionite KL1,A1(Si4O19)F> 
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Locality: Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Pink powdery aggregate in peralkaline pegmatite, in the association with albite, aegirine 
and lorenzenite. A Mg,Ti-bearing variety. The empirical formula is (electron microprobe, 
Li calculated) Kg 9(Li; sAlo sMgo.3Tig.1) (S14019)(F,OH,O)2:nH2O (n < 1). 

Wavenumbers (cm~ '): 3450w, 1626w, 1137s, 1100sh, 988s, 964s, 877, 785w, 718w, 587, 523s, 495, 
468, 448. 
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Sil139 Paragonite NaAl,(SizAlO;9)(OH)>» 
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Locality: Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Light lilac crystal from the association with corundum, monazite and biotite. Identified 
by powder X-ray diffraction pattern and qualitative electron microprobe analysis. 

Wavenumbers (cm ‘): 3660, 3640, 1030sh, 996, 830sh, 808w, 753, 730, 700sh, 595sh, 544s, 
486s, 408. 


Sil1l40 Pentagonite Ca(V**O)Si40 ;9-4H>O 
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Locality: Wagholi quarries, 20 km northeast of Poona, Maharashtra, India. 

Description: Light blue radiated aggregates in the association with zeolites. Confirmed by IR 
spectrum. Compare with IR spectrum of cavansite, the dimorph of pentagonite. 

Wavenumbers (cm ‘): 3630sh, 3580sh, 3525, 3450sh, 1630, 1195sh, 1182, 1048s, 1009s, 981s, 
975sh, 713w, 606, 545sh, 527, 465s, 430sh. 


2.7 Silicates 497 


Sil141 Orlymanite Ca4Mn?*(SigO20)(OH)ç'2H20 
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Locality: Wessels mine, Kalahari manganese fields, Cape province, Republic of South Africa (type 
locality). 

Description: Brown spherulites (to 0.3 mm) from the association with inesite. The empirical formula 
is (electron microprobe) (Caz. 8Mn2 7M80.3F€0.3)(Sis.0020(0H)6:nH20. 

Wavenumbers (cm~ *): 3630, 3400sh, 1640w, 1400w, 1148s, 1125sh, 1033s, 997s, 970sh, 880sh, 
790, 675sh, 627, 598, 487s, 462s, 446s, 420sh. 


Sill42 Orthochamosite (Fe,Al,Mg,Mn).¢[(Si1,A1)40)9](OH): 
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Locality: Karnasurt mine, Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Brown radiated aggregates forming veinlet in alkaline rock. The empirical formula is 
(electron microprobe) (Fez 4Mg22Al; 4)(Si4.0019)(OH,O)::nH20. 

Wavenumbers (cm *): 3545, 3400, 3270sh, 1630w, 1080sh, 1011s, 975sh, 890sh, 815w, 750w, 676, 
485sh, 448s, 430sh. 
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Sill 43 Pyrophyllite Al,Si1409(OH)> 
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Locality: Verkhnyaya Pyshma, Middle Urals, Russia. 

Description: Light green radiated aggregates (to 1 cm in diameter) from the association with dravite. 
Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3675, 1119s, 1067s, 1049s, 948s, 853, 835, 814, 737w, 624, 577, 538s, 518, 
480s, 459, 414. 


Sill44 Palygorskite (Mg,Al).,.(Si140)9)(OH)-4H2O 


1.0 

o 0.8 

d 

S 

3 

= 

N 

Cc 

= 0.6 
0.4 


500 1000 1500 2000 3000 3500 4000 


Wavenumber (cm') 


Locality: Podolsk, Moscow region, Russia. 

Description: Yellowish fibrous aggregate from limestone. Identified by powder X-ray diffraction 
pattern. The empirical formula is (electron microprobe) Nao ogKo.ogCao.11(M21.03Alo.o8Feo.o9) 
(Si4,00010)(OH),-2H20. 

Wavenumbers (cm *): 3620, 3540, 3400, 3280sh, 1643, 1195, 1122, 1094, 1041s, 987s, 912, 794w, 
652, 580, 511s, 485s, 442, 401. 


2.7 Silicates 499 


Sill45 Parsettensite (K,Na,Ca); 5Mn49(S1,A1)720168(0H)so:1nH20 
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Locality: Gambatesa mine, near Reppia, Val Graveglia, Genoa, Liguria, Italy. 
Description: Reddish-brown scaly aggregate. Identified by powder X-ray diffraction pattern. 


Wavenumbers (cm): 3610, 3485, 3280sh, 3220sh, 1640sh, 1625w, 1169, 1129, 1075sh, 1040sh, 
1025s, 995sh, 769w, 722w, 643, 559, 451s, 430sh. 


Sill46 Willemseite Ni3(S140;9)(OH)2 
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Locality: Grube Hans Georg, Plauen, Sachsen, Germany. 

Description: Apple-green massive aggregate. Identified by powder X-ray diffraction pattern. 
Contains admixture of a serpentine-group mineral. The empirical formula is (electron microprobe) 
Ni2.85M80.29A10.04S13.8909.94(0H)1 47F0.53- 

Wavenumbers (cm~ '): 3670w, 3645, 3570sh, (3300), 1620w, 1016s, 855sh, 667, 610sh, 457s, 420sh. 
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Sill47 Serpentine-smectite (2:1) 
2:1 regular interstratification of serpentine and trioctahedral smectite 
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Locality: An unknown locality in Angola. 
Description: Massive. Identified by powder X-ray diffraction pattern. 
Wavenumbers (cm): 3697, 3655, 3410, 1637, 1060sh, 998s, 680sh, 613, 580sh, 455sh, 443s. 


Sil148 Sanbornite Ba(Si20;5) 
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Locality: Rush Creek, Fresno Co., California, USA. 


Description: Colourless plate with mica-like cleavage. Confirmed by IR spectrum. 
Wavenumbers (cm *): 1143, 1086s, 1037, 997s, 975s, 800, 758, 695, 540sh, 533, 479s, 458s. 


2.7 Silicates 501 


Sill49 Raite Na3Mn3Tio 75(S1205)4(OH)>- 10H,O 
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Locality: Umbozero underground mine, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, 
Murmansk region, Russia. 
Description: Brown radiated aggregates of acicular crystals in the association with nastrophite. 


Confirmed by IR spectrum. 
Wavenumbers (cm): 3585, 3512, 3390, 3270sh, 3040, 1663, 1625sh, 1173, 1075, 1020sh, 997s, 
962s, 805sh, 755w, 656, 615sh, 580, 460sh, 443s, 400sh. 


Sil150 Celadonite K(Fe°*Mgt)(Si,0;9)(OH)> 
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Locality: Srednyaya Padma U deposit, Zaonezhskii peninsula, Onega sea, Karelia, Russia. 

Description: Bluish-green veinlet in rock. The empirical formula is (electron microprobe) 
Ko.01(Mg0.ssFeo.45)(Feo.s4Alo.46)(S13.s8Alo,12010)(OH)2-nH20. 

Wavenumbers (cm ~*): 3605, 3580, 3560, 3535, 3410, 1645w, 1420w, 1108s, 1090sh, 977s, 958s, 
838w, 797, 682, 492s, 463s, 437s. 
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Sil152 Saponite (Cao 5,Na)o 3(Mg,Fe**)3[(Si,Al)40 19](OH)2-4H>O 
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Locality: Pegmatite No. 62, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Pale yellow spherulites forming crust on natrolite—sodalite aggregate. The empirical 
formula is (electron microprobe) (Mgo.28Cao.02)(Mg2.63Alo.36ZNo.01) (Si2.84Alı 160 10)(OH)2:nH20. 

Presumably contains admixture of clinochlore layers (as unordered interstratification). 

Wavenumbers (cm ‘): 3650, 3400sh, 1630w, 1100sh, 1011s, 800sh, 750sh, 661, 620sh, 520sh, 
460s, 450s, 405sh. 


Sil153 Stilpnomelane K(Fe7*,Mg,Fe>*)9(Si,Al);>(0,OH)>7 
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Locality: Tyrnyauz, 50 km west of Nalchik, North Caucasus, Russia. 
Description: Brown scaly aggregate. Identified by powder X-ray diffraction pattern. 


A hydrated variety. 
Wavenumbers (cm *): 3550, 3480sh, 1637, 1160sh, 1100sh, 1038s, 730w, 668, 600w, 458s, 400sh. 


2.7 Silicates 503 


Sil1l54 Stilpnomelane K(Fe™,Mg,Fe’^g(Si, A1) 12(0,0H)>7 
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Locality: Dara-i Pioz alkaline massif, Alaiskii ridge, Tien Shan Mts., Tajikistan. 

Description: Brown plate (3 cm long) with mica-like cleavage from the association with microcline 
and quartz. Compare with IR spectrum of bannisterite. 

Wavenumbers (cm~*): 3560, 3300, 1665w, 1640w, 1150sh, 1048s, 1010sh, 732w, 659, 595w, 
472s, 405sh. 


Sil155 Zincsilite Zn3(S140 }9)(OH)2-4H»O 
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Locality: Lepkhe-Nelm Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Greenish-yellow. Earthy aggregate (a pseudomorph after sphalerite) in peralkaline 
pegmatite. The empirical formula is (electron microprobe) (Nap.3Cao.2)(Zn;.4Feo 5Alo.sMgo.5L1,) 
(Si4.90019)(OH)2-nH20. 

Wavenumbers (cm '): 3640, 3515sh, 3430, 1635, 1185w, 999s, 860w, 813, 760, 733, 643, 
441s, 410sh. 
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Sill56 Beidellite (Na,Cao.5)o.3AL[(S1,A1)40;0] (OH)>-nH 2O 
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Locality: Chrom-Tau, 90 km east of Aktobe, Kazakhstan. 
Description: Light blue wax like. A nest in altered serpentine. The empirical formula is (electron 


microprobe) (Mgo.3Cao.1)(Alı .sNio.s)(Si2.9Al1 1010) (0H)2:nH20. 
Wavenumbers (cm): 3600sh, 3460, 1620, 1240w, 1016s, 915sh, 550, 465s, 432. 


Sil157 + Rhodesite KHCa,Sig0O19:5H»O 
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Locality: 3 miles north of Trinity lake, California, USA. 

Description: White crust on rock. Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3625, 3240sh, 1638w, 1200sh, 1157, 1090sh, 1070s, 1044s, 1009s, 915w, 
783w, 691, 629, 587, 454, 435s. 


2.7 Silicates 505 


Sil158 Tetraferriphlogopite KMg;(SizżFe?°*O10)(OH)2 
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Locality: Turii (Turiy) massif, Turii Mys, Kola peninsula, Kola peninsula, Murnansk region, Russia. 

Description: Brown plates in calcite carbonatite. The empirical formula is (electron microprobe) 
(Ko.s5sNao.02)(M82.73F€0.27)(Si2.96F€1.74Al0.30010)(0H)2. 

Wavenumbers (cm ‘): 3580w, 1035sh, 985sh, 954s, 812w, 724w, 684w, 620sh, 602, 573w, 485sh, 
448s, 420sh. 


Sil159 Talc Mg3(Si40j9)(OH)2 
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Locality: Malyshevskoe emerald deposit, Middle Urals, Russia. 
Description: Scaly aggregate. Identified by powder X-ray diffraction pattern and qualitative electron 


microprobe analysis. A F-rich variety. 
Wavenumbers (cm *: 3680, 3658w, 1023s, 950sh, 790w, 687, 667, 609w, 528, 468s, 453s, 440sh. 
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Sil160 Tale Mg3(Si40j9)(OH)2 
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Locality: Zoblitz, Erzgebirge, Saxony, Germany. 
Description: Grey scaly aggregate. Confirmed by IR spectrum. 


Wavenumbers (cm '): 3685, 3660w, 3645w, 1040sh, 1017s, 950sh, 685sh, 669, 535, 500sh, 462s, 
449s, 422. 


Sill61 Roscoelite KV>(Si;AIO;,9)(OH)> 


1.0 
0.8 

cD) 

O 

= 

S 0.6 

A= 

£ 

N 

£ 

£ 0.4 
0.2 


500 1000 1500 3000 3500 4000 


Wavenumber (em^ 


Locality: Big Bear creek, near Telluride, Colorado, USA. 

Description: Scaly aggregate. Specimen No. 12053 from Fersman Mineralogical Museum, Russian 
Academy of Sciences, Moscow. 

Wavenumbers (cm~ *): 3575, 3380, 1620, 1028s, 1010sh, 920sh, 884, 800w, 745w, 693w, 522s, 
465s, 425. 


2.7 Silicates 507 


Sill 62 Reyerite (Na,K)oCaj,4Si97Al,053(OH)s-6H»O 
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Locality: Drynoch, Scotland, UK. 
Description: White split platy crystals in the association with zeolites. The empirical formula is 


(electron microprobe) Ko.sNao.65Ca13.3F€0.05Al2.47S122.0(0,0H)66:nH20. 
Wavenumbers (cm~ *): 3640, 3430, 1640, 1131, 1028s, 1002s, 786, 729w, 680, 613, 593, 492, 458s. 


Sil163 Glagolevite NaMg,(SizA1019)(OH,O)s:H5O 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Pale green plates with mica-like cleavage in the association with magnetite and humite. 
A Na-deficient variety. The empirical formula is (electron microprobe) Nao.5s(Mgs5 1Alo.7F€0.2) 
(Sip. gAl; 2010)(OH)s. 

Wavenumbers (cm): 3590, 1020sh, 960s, 825w, 730sh, 650, 450s, 403. 
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Sill64 Truscottite Ca ,4S1o405(OH)-xH ,O 
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Locality: Redjang Lebong Donok mine, Benkulen, Sumatra, Indonesia (type locality). 
Description: White scales with pearly lustre. Confirmed by IR spectrum. 


Wavenumbers (cm *): 3675w, 3645, 3620, 1605, 1360w, 1230sh, 1195sh, 1135sh, 1064s, 1050s, 
1029s, 999s, 925, 796, 671w, 625sh, 610, 599, 530sh, 505sh, 492, 475sh, 461s, 450sh. 


Sill65 Tainiolite KLiMg2(S140 10F2 
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Locality: Burpala massif, basin of Mama river, 120 km north of the northern extremity of the lake 
Baikal, Siberia, Russia. 

Description: Brown plates from alkaline pegmatite. Al-rich variety. The empirical formula is 
(electron microprobe, Li calculated) Ko. (Mg: 6Znọo.1F€0o.1Alọo.1Tio.1)Li1.1(Siz3.6Alo.4010) 
(F,OH)>2:nH,0. 

Wavenumbers (cm *): 3440, 1630w, 1088s, 1006s, 973s, 818w, 766w, 704, 660w, 510sh, 467s. 


2.7 Silicates 509 


Sill66 Stilpnomelane K(Fe”,Mg,Fe’^g(Si, AD) 12(0,0H)>7 
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Locality: Dara-i Pioz alkaline massif, Alaiskii ridge, Tien Shan Mts., Tajikistan. 

Description: Brown plates with mica-like cleavage from the association with microcline and quartz. 
Confirmed by powder X-ray diffraction data. Oxidized variety (Fe** prevails over Fe"). 

Wavenumbers (cm ‘): 3535, 3375, 3200sh, 1633, 1170sh, 1022s, 940sh, 790w, 695sh, 650w, 
464s, 420sh. 


Sil167  Apophyllite-(KF) KCa,Sig0.9F-8H,O 
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Locality: Dal’negorskoye boron deposit, Primorskiy Krai, Far East, Russia. 

Description: Colourless dipyramidal crystals growing on datolite. Identified by IR spectrum and 
semiquantitative electron microprobe analysis. 

Wavenumbers (cm *): 3560, 3180sh, 3110sh, 3030, 1691, 1127, 1094, 1045sh, 1014s, 789, 765, 
660w, 625sh, 599, 551, 532, 501s, 474, 445sh, 409. 
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Sil168  Ferrosaponite Cao 3(Fe**,Mg,Fe*)3(Si,Al)40 19(OH)>:-4H5O 
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Locality: Levoberezhye Iceland spar deposit, Nizhnyaya Tunguska river, Evenkiya, Siberia, Russia 
(type locality). 

Description: Brownish-green spherical aggregates included into crystals of transparent calcite 
(Iceland spar). Associated minerals are pyrite, quartz-chalcedony, mordenite, heulandite-Ca and 
stilbite-Ca. Holotype sample. Monoclinic P cell dimensions are a = 5.365(2), b = 9.337(A), 
c = 14.65(2) A, B = 94.9(11)°; V = 731(1) A?, Z=2. Optically biaxial (—), a = 1.448, 
P = 1.641(2), y = 1.642(2); 2V meas = —3(3)°. Deas = 2.49(5) g/cm’. The empirical formula 
is (Cap 31Nao o4Ko.01)0.36(Fe™" 1 ssM0.87Fe* *o,52)22.951 (Siz.91 Ali o3Fe” *0.06)24010] (OH)2-4.24 H20. 

The strongest lines of the powder X-ray diffraction pattern are [d, A (I, %) (hkl)] 7.37 (90) (002), 

4.72 (90) (020), 3.80 (80) (112), 3.03 (100) (031), 2.585 (90) (201, 210), 2.429 (90) (006), 

1.549 (90) (060). 

Wavenumbers (cm “): 3510sh, 3400, 3220sh, 1632, 1476w, 1425w, 1080sh, 1005s, 920sh, 735w, 
670, 655sh, 446s, 415sh. 


Sill69 Ferripyrophyllite Fe°*,(Si,019)(OH)> 
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2.7 Silicates 511 


Locality: Talagay Mt., near Akchatau, Central Kazakhstan region, Kazakhstan. 

Description: Brown plate with perfect cleavage. Specimen No. 84129 from the Fersman Mineralogical 
Museum, Russian Academy of Sciences, Moscow. 

Wavenumbers (cm ‘): 3568, 3550sh, 3330, 3190w, 1628w, 1121, 1044s, 1015sh, 875sh, 837, 
825sh, 789, 674, 588w, 496s, 445sh, 432s. 


Sil170 Friedelite ©Mn**g(Sigs0,5)(OH,C1) 10 


1.0 
0.8 

oD) 

oO 

= 

= 

= 

E 0.6 

TN 

= 

9°) 

= 

= 
0.4 


500 1000 1500 3000 3500 4000 


Wavenumber (em^ 


Locality: Mangan Prospect, near Mt. Hamilton, Santa Clara Co., California, USA. 

Description: Pink grains from the association with rhodochrosite. The empirical formula is (electron 
microprobe) (Mn7.96Ca0.03)(S16.00015)X(OH)2:nH20. 

Wavenumbers (cm '): 3635, 3615, 3520, 3390, 1615w, 1420w, 1157, 1141, 1104, 1092, 1035sh, 
1021s, 821, 799, 742w, 700sh, 662, 609, 596, 501s, 454s, 410. 


Sil171 Ferroceladonite KFe°*(Fe**,Mg)(Sis0;9)(OH)> 


1.0 
0.8 

oO 

Q 

z 

+ 0.6 

= 

N 

= 

© 

me 0.4 
0.2 


500 1000 1500 3000 3500 4000 


Wavenumber (cm’) 


512 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Mikhailovskii mine, near Zheleznogorsk, 90 km northwest of Kursk, Russia. 

Description: Dark green scaly aggregate from the association with pyrite and hematite. Identified by 
powder X-ray diffraction pattern and chemical composition. The empirical formula is (electron 
microprobe) Kj .91Fe;.oo(Feo.soOMgo.41)(Si3.36Alo.10F€0.04010)(OH)2. 

Wavenumbers (cm): 3540, 1081s, 974s, 795, 760sh, 674, 484s, 445s, 430s. 


Sil172 Zincsilite Zn3(S14019)(OH)2-4H»O 
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Locality: Batystau polymetallic deposit, Balkhash district, Karagandy region, Central Kazakhstan 
(type locality). 

Description: Blue-green scaly aggregate forming pseudomorph after diopside. Specimen No. 61517 
from the Fersman Mineralogical Museum, Russian Academy of Sciences, Moscow. The empirical 
formula is (electron microprobe) Cao.1Zn2.4M80.2Cuo.2F€0.1(S13.9Al0.1010(0H,O)2:nH20. 

Wavenumbers (cm~!): 3610, 3400, 1635, 1085sh, 1009s, 789w, 663, 457s. 


Sil173 Zinnwaldite KLiAIFe**(Siz;A1040)F> 
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2.7 Silicates 513 


Locality: Orlovskoye deposit, Transbaikal territory, Siberia, Russia. 

Description: Grey, coarse-scaly aggregate. An analogue of masutomilite with Fe** > Mn. 

The empirical formula is (electron microprobe; wet analysis for Li) (Ko.91Rbo.03Na0.02) 

(Liy.93Ah, 12Fe**o.51Mino ogZNo,01)(Siz.43Alo 57010) F2,.0°0H20. 

Wavenumbers (cmh): 3595, 3490, 1640w, 1075sh, 1022s, 996s, 801, 770sh, 744, 715w, 529s, 475s, 
439, 395sh. 


Sill74 Hendricksite KZn3(Si3;Al0O,,9)(OH)> 
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Locality: Franklin, Sussex Co., New Jersey, USA. 

Description: Brown plates with perfect cleavage in the association with calcite, garnet and willemite. 
The empirical formula is (electron microprobe) K, 9(Zn;.3Mn, »Fep 4Mgo 2)(Sio Al; 1O19)(OH,F)>. 

Wavenumbers (cm~!): 982s, 950sh, 786w, 666, 640sh, 620sh, 441s, 405sh. 


Sil175 Prehnite Ca,Al,Si;0,.(OH)> 
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Locality: Mt. Ohsa, Ohsa-osakabe, Niimi, Okayama prefecture, Japan. 

Description: Light grey columnar aggregate from rodingite, from the association with grossular. 
Identified by IR spectrum. The empirical formula is (electron microprobe) (Caj.95Feo 05) 
(Alo.o4Feo.03Mg0.03) (S13.04A10.96010)(OH)2. 

Wavenumbers (cm 7‘): 3480, 1090s, 1072s, 994s, 937s, 867, 814, 747, 633w, 550sh, 529s, 470, 417s. 


Sil176 Yakhontovite (Ca,Na)o 5(Cu,Fe,Mg)»(Si,O19)(OH):3H,O 
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Locality: Pridorozhnoye tin deposit, near Komsomol’sk-on-Amur, Khabarovsk territory, Russia 
(type locality). 

Description: Pistachio-green fine-grained aggregate, in the association with chrysocolla, malachite, 
pseudomalachite, goethite and quartz. Investigated by the author (V.P. Postnikova). 

Wavenumbers (cm '): 3705, 3625sh, 3550, 3410, 1710w, 1630w, 1435w, 1310w, 1090sh, 1021s, 
955sh, 817, 796, 780sh, 690sh, 676, 657, 595, 487s, 448s, 435sh, 420sh. 


Sil177 Yakhontovite (Ca,Na)o 5(Cu,Fe,Mg)>(Si,O19)(OH)>:3H,O 
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2.7 Silicates 515 


Locality: Pegmatite No. 61, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murmansk 
region, Russia. 

Description: Light blue fine-grained aggregate forming pseudomorph after unidentified mineral 
in peralkaline pegmatite, in the association with feldspar, aegirine, organovaite-Mn, calcite 
and rhabdophane. The empirical formula is (electron microprobe) (Mgo.22Cao.14Ko.01) 
(Cu, 22Zno 47Alo.37Mg0.16F €0.03T10,.03)(Si3.91 Alo.09010)(OH)2-1H20. 

Wavenumbers (cm ‘): 3620sh, 3420, 1640, 1020s, 744w, 670, 645, 495sh, 458s, 435sh. 


Sil178 Ephesite Na(LiAl>)(SipAl150}9)(OH)> 
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Locality: Martha’s Kloof, Postmasburg district, west of Kimberley, Republic of South Africa. 

Description: Pink, coarse-scaly aggregate, in the association with braunite. Identified by IR spec- 
trum. The empirical formula is (electron microprobe, Li calculated) (Nao o6Sro.91)(Lip.o9 Als 01) 
(Si2.03Al1.97010)(0H)2. 

Wavenumbers (cm~ *): 3605, 976s, 914s, 828w, 770sh, 721s, 608, 584, 530s, 510, 493, 462, 441, 401. 


Sil179 Tosudite 
1:1 regular interstratification of chlorite and dioctahedral smectite 
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516 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Kastel Mt., Alushta, Crimea, Ukraine. 

Description: Light blue earthy crust from the association with dickite. Identified by powder X-ray 
diffraction pattern. 

Wavenumbers (cm *): 3700sh, 3680sh, 3658, 3625sh, 3500, 3355, 1655w, 1640w, 1110sh, 1041s, 
1011s, 970sh, 940sh, 916, 830sh, 790sh, 743, 710sh, 560sh, 531s, 471s, 415sh. 


Sil180 = Sepiolite Megy4(Sig0;5)(OH)2-6H20 
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Locality: Dashkesan iron deposit, Azerbaidzhan. 

Description: Grey, massive, porous. Identified by powder X-ray diffraction pattern and IR spectrum. 
The empirical formula is (electron microprobe) (Mg3 3Mng 6Feo.3)(Si¢.9015)(OH,O)2:nH20. 

Wavenumbers (cm “): 3625sh, 3577, 3395, 3230sh, 1654, 1625sh, 1205, 1065sh, 1019s, 980sh, 
782w, 728w, 686, 643, 530sh, 495sh, 466s, 440sh, 420sh. 


Sil181  Tainiolite KLiMeg>(S140 10) F> 
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2.7 Silicates 517 


Locality: Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk 
region, Russia. 

Description: Aggregate of colourless scales in peralkaline pegmatite. Associating minerals are 
natrolite, aegirine and catapleiite. Identified by IR spectrum. The empirical formula calculated 
on (Si,AD4 is (electron microprobe) (Ko.92Nao.03Ca0.02)Lix(Mg1.82Mno.07F€0.04T10.03) 
(Si3.g3Alo.17010)(F,OH)2 (x ~ 1). 

Wavenumbers (cm *): 1131s, 1100sh, 966s, 714, 660w, 590sh, 519, 494s, 464s, 445sh. 


Sil182 Tuperssuatsiaite NaFe°*3(Sig0.9)(OH)2-4H»O 
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Locality: Kangerdluarssuk, Ilimaussaq massif, Greenland. 
Description: Brown acicular crystals in cavities of alkaline rock. Confirmed by IR spectrum. 


Wavenumbers (cm h): 3630, 3555, 3370, 3280, 1655, 1630, 1187, 1110sh, 1020s, 819w, 779w, 680, 
597w, 525sh, 465s, 453sh. 


Sil183  Shirokshinite K(NaMg>)(Si4Oj0)F> 
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518 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Level +252 m, Kirovskiy Mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola 
peninsula, Murmansk region, Russia. 

Description: Coarse prismatic crystals. Associated minerals are microcline, kupletskite, aegirine, 
galena, natrolite, lorenzenite, calcite, remondite-(Ce), donnayite-(Y) and mckelveyite-(Y). 
Holotype sample. Monoclinic, space group C2/m; a = 5.269(2), b=9.071(2), c= 
10.178(4) A, p = 100.03(3)°. Optically biaxial (—), a = 1.526(1), p = 1.553(2), y = 1.553(2), 
DV = =D) WD i 2922 g/cm’. The empirical formula is (electron microprobe) 
Ko.90(Nao.94M81.97F€0.09Mno.01 T10.01)23.02(Si3.98Al0.02)£z4.0009.995F 2.01- Strong lines of powder 
X-ray diffraction pattern [d, A (I, %)] are 10.0 (70), 3.67 (60), 3.36 (90), 2.59 (90), 2.41 (100), 
2.14 (60), 1.665 (80), 1.522 (100). 

Wavenumbers (cm): 1130s, 1060, 945s, 742w, 702w, 530sh, 493s, 471s, 460sh, 410, 400. 


Sil184 Shafranovskite (Na,K)(Mn”*,Fe7^Siz08:2H20 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 
Description: Greenish-beige massive from peralkaline pegmatite. Confirmed by IR spectrum. 


Wavenumbers (cm~ *): 3657, 3535, 3390, 3100, 2750sh, 2300w, 1800sh, 1670, 1343, 1050s, 991s, 
945sh, 920sh, 895sh, 784, 764, 720, 649, 505sh, 483s, 451s, 420sh. 


Sil1l85 Na-Mn silicate Na2Mn2(S14010(0O0H)-4H20 (?) 
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2.7 Silicates 519 


Locality: Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk 
region, Russia. 

Description: Brown radial fibrous aggregates from the association with gonnardite. Related to raite 
and probably identical to the “mineral M19” by A.P. Khomyakov. The empirical formula is 
(electron microprobe) Na; 6Mn, 5Feo 5Mgo.1(Si3.75Alp.25O19)(OH)2:nH20. 

Wavenumbers (cm~ *): 3625, 3540, 3475, 3350, 1660sh, 1635, 1195sh, 1150sh, 1026s, 990sh, 749w, 
658, 600, 520sh, 449s, 425sh. 


Sil186 Chamosite (Fe,Al,Mg),(Si,Al)40;9(OH)s 
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Locality: Dal’negorskoye polymetallic deposit, Far East, Russia. 

Description: Dark grey-green radiated aggregates forming pseudomorph after hedenbergite. 
Associated minerals are ilvaite and quartz. Mn-rich variety. The empirical formula is (electron 
microprobe) (Fe3 g5Mn, 6s5Mgo.2Alo,.1)(S14.0010)(OH)s. 

Wavenumbers (cm): 3635, 3460w, 1175w, 1002s, 652, 490sh, 454. 


Sil187 Chromceladonite KCrMg(Si40;9)(OH)> 
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520 2 IR Spectra of Minerals and Reference Samples Data 


Locality: U deposit Srednyaya Padma, Zaonezhskii peninsula, Onega sea, Karelia, Russia (type 
locality). 

Description: Deep green. Scaly aggregate from the association with dolomite, quartz, roscoelite, 
chromphyllite, calcite, hematite, uraninite and zincochromite. Holotype sample. Monoclinic, 
Space group C2, a = 5.267, b = 9.101, c = 10.162 A, pP = 100.67°. Optically biaxial (—), 
a = 1.605, B = 1.648, y = 1.654, 2Vineas = 12(10). Dmeas = 2.90 g/em”, Deac = 2.95 g/cm’. 
The empirical formula is (Ko,94Nao.02)(Cro,95 Vo.10Alo.osFe**0.03Tio.01)(Mg0.83Fe~*0.04 
Lio.04Zn0.01Mno0.01)(Si3.78Al0.22010) (OH)1 .60Fo.1300.13. Strong lines of powder X-ray diffraction 
pattern [d, A (I, %) (hkl)] are 4.54 (93) (020), 3.638 (64) (11-2), 3.097 (51) (112), 2.588 (100) 
(13-1), 2.409 (87) (13-2), 1.518 (56) (33-1). 

Wavenumbers (cm ‘): 3552, 3513, 1069s, 1010sh, 992s, 840sh, 787, 736w, 710sh, 686, 675sh, 
501s, 451s, 430sh. 


Sil188  Fedorite (Na,K)>_3(Ca,Na)7(S1,AL) }6039(F,CI1OH)2:nH»O 
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Locality: Murun massif (Murunskii alkaline complex), Aldan Shield, southwest Yakutia, Siberia, 


Russia. 
Description: Colourless plates with mica-like cleavage from the association with charoite, aegirine 


and quartz. Confirmed by IR spectrum. 
Wavenumbers (cm~ *): 3630, 3520, 3460sh, 1622, 1190sh, 1109s, 1039s, 790, 709w, 615, 484s, 


468s, 400w. 


2.7 Silicates 521 


Sill89 Muscovite KAI, (Siz;A10;9)(OH)> 
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Locality: An unknown locality in Saxony, Germany. 
Description: Light yellow scaly aggregate. Identified by IR spectrum. 


Wavenumbers (cm~!): 3660sh, 3642, 3628, 1065sh, 1028s, 1005s, 930sh, 828w, 800w, 751, 694w, 
650sh, 536s, 476s, 400sh. 


Sil190 Pyrosmalite-(Fe) Fe~*s(Si¢6015)(OH,Cl) jo 
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Locality: Haborshyttan, Sweden. 

Description: Greenish-brown crystals with perfect cleavage. The empirical formula is (electron 
microprobe; OH calculated) (Fe4 18Mn3 g81Alo.01)(S1i5 94Al0.06015)X(OHg.9Cl;.1). 

Wavenumbers (cm '): 3620w, 3570, 3540, 3320w, 1160sh, 1145, 1127, 1050s, 1010sh, 995s, 
955sh, 763, 712, 670sh, 664s, 635sh, 536w, 514, 433s, 415sh. 
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Sil191 =Fluorphlogopite KMg3(Si3;AlOj09)F> 
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Locality: Burned dump of the Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 
Description: Bluish platy crystals to 2 mm. Investigated by B.V. Chesnokov. Contains 8.4 wt.% F. 


Confirmed by powder X-ray diffraction pattern and IR spectrum. 
Wavenumbers (cm~!): 1090sh, 1020s, 995sh, 910sh, 807, 729w, 690, 660sh, 505sh, 471s. 


Sil192 Sepiolite Mgy4(Sig0;5)(OH)2:6H20 
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Locality: Korshunovskoe iron deposit, Irkutsk region, Siberia, Russia. 

Description: Grey parallel-fibrous aggregate from the association with calcite and magnetite. The 
empirical formula is (electron microprobe) (Mg3 5Fep 6Mng 1 )(Si5.9Alo.1O;5)(OH,O)2:nH20. 

Wavenumbers (cm~ *): 3620sh, 3565, 3400, 3250sh, 1655, 1209, 1070sh, 1017s, 980s, 784w, 763w, 
724w, 689, 644, 530sh, 400sh, 467s, 438s, 425sh. 


2.7 Silicates 523 


Sil193 Tungusite Caj4Fe”"o(Si24060)(OH)22 
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Locality: Tura, Evenkiya, Eastern Siberia, Russia (type locality). 

Description: Greenish-grey scales from the association with hydroxyapophyllite. K,Na-bearing, Fe-poor 
variety. The empirical formula is (electron microprobe) Ko sNa; 9Cay5.1Fe3 5Alo. sMno. 7Mgo 3(S1240 60) 
(OH,H20)14. 

Wavenumbers (cm~ *): 3660, 3635, 3450w, 1625w, 1220sh, 1144s, 1127s, 1037s, 1005sh, 935sh, 
791, 728, 685w, 608, 494, 460s. 


Sil194 Na-rectorite 
1:1 regular interstratification of a dioctahedral Na-mica and dioctahedral smectite 
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Locality: Bestyube gold field, 180 km northeast of Astana, Kazakhstan. 

Description: Soil fraction <0.001 mm. The chemical composition is (wet chemical analysis, wt. %) 
Na,O 3.5, K20 0.7, CaO 1.5, Al,O3 32.6, SiO, 43.6, HO” 7.4, HO” 6.9. Confirmed by powder 
X-ray diffraction pattern and IR spectrum. 

Wavenumbers (cm *): 3660sh, 3640, 3415, 1645, 1120sh, 1080sh, 1047s, 1021s, 990sh, 920, 870sh, 
821, 808, 745sh, 737, 705sh, 640sh, 543s, 477s, 415. 
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Sil195 Wickenburgite Pb3CaAl5S1;9O27-3H»O 
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Locality: Rat Tail mine, Wickenburg, Arizona, USA. 

Description: White massive. The empirical formula is (electron microprobe) Pb g¢Cag.96Sro.09 
Alı 91 F€0.169110.00027:nH20. 

Wavenumbers (cm ‘): 3622, 3467, 1617, 1137, 1101s, 1009s, 993s, 935, 916, 800, 780, 695, 677, 
610w, 548, 475sh, 453s, 387. 


Sil196 Saponite (Cao,s,Na)o.3(Mg,Fe~*)3[(Si,Al)4019](OH)»-4H>0 
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Locality: Kirovskii mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murmansk region, Russia. 

Description: Crust on altered sphalerite, in the association with natrolite. Zn-rich variety. 

The empirical formula is (electron microprobe) (Na,Cao.12)(M81.35Zn1.32Al0.33)(S1i3.05Al0.95010) 

(OH)>2:nH,0. 

Wavenumbers (cm *): 3635, 3430sh, (3330), 1650w 1002s, 770w, 730w, 665, 459s. 


2.7 Silicates 525 


Sill97 Muscovite KAL(SiA1010(OH)2 
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Locality: Unknown. 
Description: Lilac massive. Identified by IR spectrum. 


Wavenumbers (cm ‘): 3695, 3650sh, 3620, 1105sh, 1023s, 912, 822w, 795w, 750, 695, 533s, 
472s, 420. 


Sill98 Muscovite KAI,(Siz;AI10);9)(OH)> 
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Locality: Khankaiskiy massif, Primorskiy Kray, Far East, Russia. 

Description: Light grey, friable scaly aggregate from the contact zone of basalt dike. The 
empirical formula is (Semiquantitative electron microprobe analysis) Kg95(Al, 6Mgo.3Feg 1) 
(Si3.3Alo,.7010)(OH)2. 

Wavenumbers (cm ‘): 3630, 1060sh, 1023s, 913, 830, 802w, 765, 694w, 620sh, 550sh, 533s, 
473s, 409. 
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Sil199  Shafranovskite (Na,K)2(Mn**,Fe**)Si;0-2H5O 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 


Description: Brownish-yellow massive from peralkaline pegmatite. Altered (oxidized and disor- 


dered) variety, transitional to hisingerite. 
Wavenumbers (cm): 3550, 3350, 3200sh, 1650, 990s, 900sh, 775w, 723w, 635, 444s. 


Sil200 Shafranovskite (Na,K)>(Mn**,Fe**)Si,;0g:2H,O 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Greenish-beige massive from peralkaline pegmatite. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3665, 3100, 2800sh, 2340w, 1770sh, 1675, 1255sh, 1048s, 990s, 950sh, 
925sh, 784, 760w, 724, 649, 483s, 458s. 


2.7 Silicates 527 


Sil201 Delhayelite K4Na2Ca2(S17Al019)FCl 
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Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murmansk region, Russia. 

Description: Grey platy crystals with pearly lustre from peralkaline pegmatite. A fresh (low 
hydrated) sample. Identified by powder X-ray diffraction pattern. 

Wavenumbers (cm~ ^: 1685w, 1615w, 1082s, 1020sh, 987s, 753w, 702, 663, 638, 608, 591, 460sh, 
444s, 405sh. 


Sil202 Chrysocolla Cu,H2Si.05(OH)4:-nH2O 
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Locality: Khaidarkan deposit, 60 km southwest of Fergana, Kyrgyzstan. 

Description: Green colloform crust from the association with khaidarkanite and fluorite. Al-rich, 
F-bearing variety. The empirical formula is (electron microprobe) (Cap 1Cu1 6Alo.3)H4(S11 7Alo.305) 
(OH)3 6Fo.4-2H20. 

Wavenumbers (cm ‘): 3630sh, 3430s, 3340sh, 1660sh, 1640, 1550w, 1420w, 1391w, 1150sh, 
1017s, 920sh, 752, 670, 590, 495sh, 480s. 
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Sil203 Chrysocolla Cu ,H2Si.05(OH)4:-nH2O 
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Locality: North Dzhezkazgan Quarry, Dzhezkazgan deposit, Central Kazakhstan. 

Description: Light blue colloform crust, in the association with azurite and quartz. The empirical 
formula is (electron microprobe) (Cao. 9sCuy.9Alo.1)H2(Si2.905)(OH,O)4-nH20. 

Wavenumbers (cm ‘): 3600, 3405, 3350, 3240sh, 1660sh, 1633, 1037s, 965sh, 767, 670, 600w, 
495s, 471s. 


Sil204 Chernykhite BaV>(Si,Al5,019)(OH)> 
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Locality: Balasauskandyk, Karatau range, southern Kazakhstan (type locality). 

Description: Dark green coarse-scaly aggregate. Holotype sample. Monoclinic, space group C2/c or 
Ce: a = 5.29, b =9.18, c = 20.02 A, B= 95.41°, Z = 4. Optically biaxial (—), a = 1.641, 
B = 1.688, y = 1.703. Deae = 3.15 g/cm”, Dmeas = 3.10 g/cm°. The empirical formula is 
(Bao.28Bao 20Ko.07)(V 1.43Alo.65Mg0.18F€0.02)(Si2.30Al1.70010)(OH)2. Strong lines of powder X-ray 
diffraction pattern [d, A (I, %)] are 3.33 (100), 3.01 (50), 2.887 (40), 2.607 (70), 1.996 (60), 1.660 
(60), 1.530 (50). Contains admixture of carbonate (the band at 1,420 cm7’). 

Wavenumbers (cm '): 3580sh, 3525, 3290, 1630w, 1420, 1055sh, 989s, 880sh, 832, 710sh, 684, 
655, 640, 590, 518s, 461s, 410sh. 


2.7 Silicates 529 


Sil205 “Chinglusuite” Na,(Fe°* Mn)(Si205)(OH)4nH20 ? 


0.9 
0.7 

cD) 

O 

(a; 

[a0] 

E 05 

= 

N 

cS 

faw) 

æ 
0.3 
0.1 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Dark brown, colloform. Amorphous. Probably corresponds to Na-rich variety of 
hisingerite. 

Wavenumbers (cm *): 3540sh, 3450, 3270sh, 1640, 1622, 1590sh, 1418w, 1349w, 1150sh, 1011s, 
920, 773w, 610sh, 500sh, 462s. 


Sil206 ‘‘Manganchinglusuite” Na,(Mn,Fe)2(Si,05)(O,OH)2:nH2O ? 
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Locality: Yukspor Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Dark brown, colloform. Amorphous. Probably corresponds to Na-rich variety of 
neotockite. 

Wavenumbers (cm~: 3540sh, 3480sh, 3400, 3250sh, 1639, 1618, 1592, 1560sh, 1416w, 1352w, 
1120sh, 1013s, 910, 760sh, 740sh, 608, 462s, 410sh. 
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Sil207  Clinochlore (Mg, Al)(Si,Al)4010(OH)g 
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Locality: Munigvasa, near Alamos, Sonora, Mexico. 
Description: Dark green scales with mica-like cleavage. Altered (nontronitized) sample. 


Wavenumbers (cm~ *): 3615, 3350, 1685sh, 1630w, 1022s, 833, 765sh, 672, 495s, 460s. 


Si1208 Rudenkoite Sr3AL[(S1,A]l)40 19] (OH)gCl,-H,O 
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Locality: Emel’dzhak deposit, 80 km SEE of Aldan, Yakutia, Russia (type locality). 

Description: Spheroidal fibrous aggregates up to 7 mm, in the association with prehnite, calcite, spinel, 
apatite and diopside in prehnitized metasomatic pyroxene-scapolite rock. Holotype sample. Mono- 
clinic, space group P2/m, P2 or Pm; a = 5.893(5), b = 7.262(5), c = 10.288(8) A, B = 97.236), 
V = 436.8(6) A, Z = 1. The empirical formula is (electron microprobe, HO determined by 
Penfield method) (Sr2.83Cao.13Ba0.03)£2.99(Al3 49S13.48)£6.97Ho.48Cl2 16018.84. Biaxial (+), a = 1.639 
(2), p = 1.648(2), y = 10632). D meas = 3.17(1) g/cm’. The strongest lines of the powder diffrac- 
tion pattern [d, A (I, %) (hkl)] are 10.13 (100) (001), 3.23 (80) (112), 2.96 (100) (022), 2.90 (100) 
(121), 2.505 (100) (-212), 2.182 (80) (032, 221). 

Wavenumbers (cm ‘): 3639, 3560, 3520, 3445sh, 3420sh, 3403s, 3294, 1627w, 1183s, 1071s, 1015s, 
980sh, 964s, 874, 845, 825sh, 790w, 748, 735sh, 676s, 646w, 598, 555sh, 537s, 488, 468, 435sh, 418. 
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Sil209 Sepiolite Meg4(Sig015)(OH)2:6H2O 
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Locality: Northern mine, Ingichke, Uzbekistan. 

Description: Brown fibrous aggregate. Identified by powder X-ray diffraction pattern. 

Fe-rich variety. The empirical formula is (wet chemical analysis) Canos Nao Kooi (Meze Fe oai 

Fe”"o.41Mno.07)(Si5.63Fe€**0.32Al0.05015)(OH)1 4500.276. 15H20. 

Wavenumbers (cm): 3625, 3575, 3350, 3200sh, 1638, 1192, 1015s, 990sh, 775w, 677, 
650sh, 460s. 


Sil210  Sepiolite = Mgy4(Sig0)5)(OH)2-6H20 
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Locality: Malka river, North Caucasus. 

Description: White, long-fibrous aggregate. The empirical formula is (electron microprobe) 
(Mg3.78Feo.38Ti9.02)(Si¢.00015)(OH,O)2-nH20. 

Wavenumbers (cm ‘): 3690sh, 3620sh, 3575, 3400, 3250, 1663, 1630sh, 1212, 1195sh, 1105sh, 
1072, 1029s, 1002s, 977s, 786w, 763w, 719w, 691, 644, 535sh, 501, 490sh, 469s, 438s, 427. 
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Sil211 K-rectorite 
1:1 regular interstratification of dioctahedral K-mica and dioctahedral smectite 
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Locality: Shchelkovskiy dolomite quarry, Moscow region, Russia. 

Description: Scales (up to 0.3 mm) in clay. Pseudomorphs after muscovite. The empirical formula is 
(electron microprobe) H,Ko 56Nao.o6(Ah .o6Feo.0sMg0.05 T0.04)(S13.12Al0.38010)(OH)2-nH20. 

Wavenumbers (cm~ *: 3660w, 3620, 3490, 1620w, 1155, 1095sh, 1060sh, 1036s, 1010s, 943, 918s, 
883, 851w, 785w, 753w, 692w, 568, 529s, 495s, 470s, 420w. 


Sil212 Antigorite ©Meg3(Sis0;)(OH), 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Black columnar aggregate from the association with calcite and pyrrhotite. Identified 
by IR spectrum. Fe-bearing variety. The empirical formula is (electron microprobe) 


(M22 81F€o.13Al0.03Cr0.01)(S12.0005.00)(0H)4 
Wavenumbers (cm~!): 3675, 3545w, 3470w, 3405w, 1195w, 1083, 982s, 635sh, 618, 565, 443s, 389. 


2.7 Silicates 533 


Sil213 Sepiolite Mg4(Si6015)(OH):6H20 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Brown fibrous aggregate from fenite, from the association with aegirine and 
labuntsovite-Mg. Ca-bearing, Fe-rich variety. The empirical formula is (electron microprobe) 
Cao.6(M81 oF e1.g)(Sis.7Alo.3015)(OH,O)2-nH20. 

Wavenumbers (cm *): 3570, 3470, 3385, 1645, 1190sh, 1013s, 747w, 675, 500sh, 449s. 


Sil214 Ni-smectite (Na,K,Cao 5,.Mgo 5)o.3(Ni,Fe~*)3[(Si,Al)40 10] (OH)>-4H,O 
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Locality: Weathered Dronino ataxite iron meteorite, Dronino village, Kasimov District, Ryazan’ 
region, Russia. 

Description: Olive green crust from the association with goethite and aragonite. Ni-analogue of 
saponite. Identified by IR spectrum and chemical composition. The empirical formula is (electron 
microprobe) (Nag. Ko.1Cao.o5Mgo.05)(Niz.6Feo.3Coo,1)(S13,2Alo.g010)(OH)2-nH20. 

Wavenumbers (cm *): 3630, 3545, 3420, 3260sh, 1650sh, 1630, 1010s, 677, 510sh, 456s, 424. 
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Sil215  Pecoraite Ni3(Si,0;)(OH), 
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Locality: Loma Peguera, Bonao, Dominican Republic. 


Description: Green massive. Identified by IR spectrum and qualitative electron microprobe analysis. 


A hydrated variety. 
Wavenumbers (cm ‘): 3640, 3400, 1630w, 1017s, 980sh, 690sh, 665, 605sh, 458s, 425. 


Si1216 Zeophyllite Ca13S1,qO28Fs(OH)2-6H,O 
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Locality: Yukspor Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: White radial aggregates of elongated platy crystals from the association with calcite. 
Identified by IR spectrum. 

Wavenumbers (cm ‘): 3540, 3440, 2900, 1650, 1070sh, 1042s, 1003s, 957, 929s, 907s, 757w, 707, 
667, 625w, 595w, 539, 488, 465, 450sh. 
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Sil217 Spadaite MgSi0O,(OH)2:H20 (?) 
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Locality: Alvarado mine, Tooele Co., Utah, USA. 
Description: Cream-coloured crusts from the association with calcite and wollastonite. Insufficiently 


investigated mineral species. Confirmed by qualitative electron microprobe analysis. 
Wavenumbers (cm~!): 3620, 3400, 1633, 1007s, 662, 528, 468s, 453s. 


Sil218 Nontronite (Na,Ca),(Fe**,Al,Mg)[(Si,Al)40 19](OH)-nH>0 (x © 0.3, n © 4) 
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Locality: Andreasberg, Harz, Lower Saxony, Germany. 

Description: Olive green earthy aggregate from the association with quartz and opal. The empirical 
formula is (electron microprobe) (Nag 15Cag,15)(Fe;.7Alo. 2Mgo,1)(Si3.6Alo.2Feo.2010)(OH)2:nH20. 

Wavenumbers (cm~: 3560, 3330, 1627, 1100sh, 1013s, 815, 770sh, 685, 600. 490s, 455s, 405sh. 
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Sil219 = Palygorskite (Mg,Al)s,,(Si40;9)(OH)-4H2O 
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Locality: Oberhohndorf, near Zwickau, Saxony, Germany. 
Description: White fibrous aggregate. Identified by IR spectrum. 


Wavenumbers (cm~'): 3615, 3580, 3415, 3280sh, 1660, 1197, 1119, 1083, 1040s, 986s, 909w, 
870w, 680sh, 643w, 570, 540sh, 511, 484s, 438. 


Sil220 = Cymrite BaAl,Si,0g-nH20 (n = 0.5-1.0) 
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Locality: “Mixed Series” formation, near Nezilovo village, Jacupica Mountains, Macedonia. 
Description: Coarse-grained aggregate from the association with quartz. The empirical formula is 


(electron microprobe) (Bag.96Ko.92)Si2.05 Al; 950g:nH20. 
Wavenumbers (cm~!): 3550, 3500, 1626, 1177s, 954s, 929s, 652, 565, 473, 440. 
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Sil221 “Mg,Cr-smectite”? Cag s5MgCr(Si4O;9)(OH)2:nH20 (?) 
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Locality: Hatrurim formation, Israel. 
Description: Green fine-grained aggregate. The empirical formula is (electron microprobe) 
(Cao.4Nao.1)M81.1Cr0.8Alo.3F€0.1(S13.9Al0.1010(0H)2:nH20. Related to volkonskoite. Needs fur- 


ther investigation. 
Wavenumbers (cm): 3610, 3555, 3440, 3220sh, 1632, 1070sh, 1019s, 910sh, 875sh, 675sh, 615sh, 


521, 461s. 


Sil222 Mountainite KNa»Caz[SigO;9(OH)] -6H,O 
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Locality: Yubileinaya pegmatite, Karnasurt Mt., Khibiny alkaline complex, Kola peninsula, 
Murmansk region, Russia. 

Description: White scaly aggregate in the association with zorite, raite and natrolite. Investigated by 
I.V. Pekov. Confirmed by IR spectrum. 

Wavenumbers (cm ^: 3638, 3540, 2990w, 2800w, 1735w, 1660sh, 1630, 1595w, 1210sh, 1130sh, 
1085s, 1050, 1006s, 981s, 795w, 752w, 696, 623, 595sh, 544, 486, 440s, 423s, 405sh. 
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Sil223 Shlykovite =©KCa[Si,0.(OH)]-3H2O 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia 
(type locality). 

Description: Fibrous aggregate in the association with aegirine, potassic feldspar, nepheline, 
lamprophyllite, eudialyte, lomonosovite, lovozerite, tisinalite, shcherbakovite, shafranovskite, 
ershovite and megacyclite. Intergrowth with cryptophyllite. Holotype sample. Monoclinic, space 
group P2,/c, a = 6.4897(4), b = 6.9969(5), c = 26.714(2) A, p = 94.597(8)°, Z = 4. Optically 
biaxial (+), a = 1.500(3), p = 1.509(2), y = 1.515(2). Deale = 2.244 g/cm”. The empirical 
formula is (Ko.96Nao.09)Ca1 00514.0709.32(0H)o.68:3H20. The strongest reflections of the powder 
X-ray diffraction pattern [d, A (I, %) (hkl)] are shlykovite: 13.33 (100) (002), 6.67 (76) (004), 6.47 
(55) (100), 3.469 (45) (021), 3.068 (57) (-121), 3.042 (45) (121), 2.945 (62) (-123), 2.912 (90) 
(025, -212, 211). 

Wavenumbers (cm _‘): 3670sh, 3525, 3250sh, 3080sh, 1660sh, 1640, 1140sh, 1080sh, 990sh, 949s, 
910h, 785sh, 688, 552, 505, 470sh, 426, 372. 


Sil224  Rhodesite © KNa,Ca>[SigO;s(OH)]:nH»O 
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Locality: Bultfontein diamond mine, Kimberley, South Africa (type locality). 

Description: White massive from the association with mountainite. Specimen No. 68722 from the 
Fersman Mineralogical Museum of the Russian Academy of Sciences. Confirmed by IR spectrum. 
The empirical formula is (Ko.93Nao.66C41.94)S1g.00F0.03C10.01018.47:(0H)o.53:nH20. 

Wavenumbers (cm): 3605, 3440, 3200w, 1665sh, 1635, 1212, 1150, 1048s, 1035sh, 1006s, 908, 
770w, 693, 625, 595, 510w, 436s, 400. 
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Locality: Wet Loo mine, Mogok, Myanmar. 
Description: Yellowish platy crystals from the association with diopside. F-rich, B-bearing variety. 
Identified by IR spectrum and WDS-mode electron microprobe analysis. The empirical formula is 


Ko.93(Mg2.74Alo.25Feo.01)(St2.81 Ali .07B0.12010)(0H)1 44F0.55- 
Wavenumbers (cm~ *): 3690, 1655w, 1001s, 975sh, 813, 767w, 728, 691, 653, 521w, 505sh, 464s, 410sh. 


Sil226 =Shlykovite =KCa[Si,0.(OH)]-3H2O 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia 
(type locality). 
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Description: Fibrous aggregate in the association with aegirine, potassic feldspar, nepheline, 
lamprophyllite, eudialyte, lomonosovite, lovozerite, tisinalite, shcherbakovite, shafranovskite, 
ershovite, megacyclite and cryptophyllite. Identified by the powder X-ray diffraction pattern. 

Wavenumbers (cm '): 3585, 3250, 3090sh, 1680w, 1660sh, 1585w, 1135, 1097s, 1024s, 999s, 962s, 
880sh, 795w, 760sh, 690sh, 680, 590, 470sh, 455, 432s, 420sh. 
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Locality: Wet Loo mine, Mogok, Myanmar. 

Description: Yellowish platy crystal from the association with clinohumite. F- and B-rich variety. 
Identified by IR spectrum and electron microprobe analysis. The empirical formula calculated on 
K1.00 is K1.00(M22.63Al0.32F€0.04Mn0.01)(S12.60Al0.83Bx010)(0H)1.36F0.64- 

Wavenumbers (cm™®: 3690w, 3470w, 1643w, 1542w, 999s, 975s, 817, 758w, 697, 655sh, 607w, 
500sh, 462s, 420sh. 


Sil228  Halloysite-10 À Al,Si>0;(OH),-2H>O 
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Locality: Uchaly, Bashkortostan Republic, South Urals, Russia. 
Description: White massive. Identified by IR spectrum. 
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Wavenumbers (cm~?): 3685, 3600, 3500, 3425s, 3360sh, 1635, 1088s, 1030s, 913, 797, 754, 655, 
550sh, 535s, 468s. 


Sil229 Ajoite (K,Na)3Cus9A1,Si99076(OH) 16-2 H2O (n X 8) 
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Locality: New Cornelia (Ajo) mine, Ajo, Little Ajo Mts., Ajo district, Pima Co., Arizona, USA (type 
locality). 

Description: Green radial aggregates from the association with quartz and muscovite. 

Wavenumbers (cm~ '): 3615, 3525w, 3395, 1630w, 1075s, 1037s, 1023s, 827w, 788, 743w, 676, 
617w, 590sh, 490sh, 468s. 


Si1230 Fedorite (Na,K)>_3(Ca,Na) (Si, Al) }6039(F,CI1OH)2:nH»,O 
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Locality: Turi alkaline massif, Turi cape, Kola peninsula, Murmansk region, Russia (type locality). 

Description: Pale raspberry-red platelets with mica-like cleavage from the association with 
narsarsukite, quartz and apophyllite. Triclinic, space group C-1, a = 9.676(2), b = 16.706(1), 
c = 13.2330) A,a = 93.35°, p = 11496 7 = 90.03" Z = 2. Dmeas = 2.43 g/cm’. The empirical 
formula is (Ky 65Nao.g3)(Ca4. 5s2Naz2 48)S116.000383(0H,F) H20. Confirmed by IR spectrum. 

Wavenumbers (cm '): 3630, 3400, 1632, 1501w, 1200sh, 1100sh, 1040s, 790, 725sh, 615, 485s, 
467s, 380. 
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Sil231 Beidellite — (Na,Cag5,K),Alo[(Si,Al)4019](OH)>:nH,O (x ~ 0.3) 


1.0 
0.8 
cD) 
O 
c 
S 
E 
= 
€ 06 
S 0. 
— 
am 
0.4 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Kahlenberg, Zilsdorf, near Hillesheim, Eifel, Rhineland-Palatinate (Rheinland-Pfalz), Germany. 
Description: Orange-brown pseudomorphs after melilite crystals from the association with nephe- 
line, leucite and augite. Fe-rich disordered variety. The empirical formula is (Ko. ;7Cao.14Nao 02) 
(Al, .35Feo 52Mg0.12T10.01)(S13.35Al0.65010)(OH)2-nH20. Confirmed by IR spectrum. 
Wavenumbers (cmh: 3580sh, 3460, 1645, 1175sh, 1025s, 915, 670sh, 555, 468. 


Sil232 Shlykovite =©KCa[Si,0.(OH)]-3H2O 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia 
(type locality). 

Description: White radial aggregates from the association with aegirine, potassic feldspar, nepheline, 
lamprophyllite and paraershovite. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3575sh, 3425, 3240, 3070sh, 1625, 1130sh, 1096s, 1025s, 1001s, 962s, 
770w, 679, 593, 580sh, 470, 455, 433, 405. 
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Sil233 Illite K-,AbL[(Si,Al)4010]((OH)nH20 (x ~ 0.3, n << 1) 
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Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murmansk region, Russia. 

Description: Green massive, porcelain-like from the association with natrolite. The empirical 
formula is (electron microprobe) Ko.75Al;.95Feg.95(Si3.; Alo.9) (OH,O)2:nH20. 

Wavenumbers (cm ~*): 3602, 3400, 1630w, 1080sh, 1022s, 920sh, 825w, 677w, 600sh, 520, 470s, 435sh. 


Sil235 Fivegite K,Ca>[AIS170,7(O>_,OH,)] [(H5,0)2_,OH,] Cl 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola Peninsula, Murmansk region, Russia 
(type locality). 

Description: Colourless platelets forming homoaxial pseudomorph after delhayelite crystal. 
Associated minerals are aegirine, potassic feldspar, nepheline, sodalite, magnesium astrophyllite, 
lamprophyllite, lomonosovite, shcherbakovite, natisite, lovozerite, tisinalite, ershovite, 
megacyclite, shlykovite and cryptophyllite. Confirmed by IR spectrum. 

Wavenumbers (cm '): 3575, 3250, 3120, 1632w, 1072s, 991s, 960sh, 701w, 671, 644, 610, 584, 
439s, 420, 410sh. 
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Sil236 Fivegite K,Ca>[AIS170 ,7(O>_,OH,)] [(H,O)>_,.OH, | Cl 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola Peninsula, Murmansk region, Russia 
(type locality). 

Description: Colourless platelets forming homoaxial pseudomorph after delhayelite crystal. 
Associated minerals are hydrodelhayelite and pectolite. Confirmed by IR spectrum. 

Wavenumbers (cm7’): 3220, 3110, 1620w, 1130sh, 1070s, 994s, 970sh, 720sh, 700sh, 673, 647, 
612, 583, 447s, 439s, 423. 


Sil237 Fivegite = =K4Ca,[AlSi70;7(O2_,OH,)|[CH20)2_ ,OH,|Cl 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola Peninsula, Murmansk region, Russia 
(type locality). 

Description: Colourless platelets forming homoaxial pseudomorph after delhayelite crystal. Associated 
minerals are aegirine, potassic feldspar, nepheline, sodalite, magnesium astrophyllite, lamprophyllite, 
lomonosovite, shcherbakovite, natisite, lovozerite, tisinalite, ershovite, megacyclite, shlykovite and 
cryptophyllite. Holotype sample. Orthorhombic, space group Pm2,n, a = 24.335(2), b = 7.0375(5), 
c = 6.5400(6) A, Z = 2. Optically biaxial (+), a = 1.54001), p = 1.542(2), y = 1.544(), 
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2Vmeas = 60(10). Dmeas = 2422) g/cm”, Dea = 2.449 g/cm’. The empirical formula is 
H4 .22K3.44Nao.39Ca2.07S10.01F€0.01Al1 .00516.99021.15Fo.06Clo.82(SO04)o.02: Strong lines of powder X- 
ray diffraction pattern [d, A (I, %) (hkl)| are 3.517 (38) (020), 3.239 (28) (102), 3.072 (100) (121, 
701), 3.040 (46) (420, 800, 302), 2.943 (47) (112), 2.893 (53) (321), 2.880 (24) (212, 402), 1.759 (30) 
(040, 12.2.0). 

Wavenumbers (cm~ *): 3550w, 3160, 1625w, 1450w, 1069s, 993s, 950sh, 870sh, 740sh, 715sh, 
700w, 672, 646, 611, 582, 450sh, 438s, 420sh. 


Sil238  ~=Baileychlore = Zng(Si4O;9)(OH) 
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Locality: Christiana mine, Kamariza (Kamareza) Mines, Agios Konstantinos, Lavrion, mining 
district, Attikí (Attika, Attica) Prefecture, Greece. 

Description: Light green massive from the association with allophane and glaucocerinite. Al-rich, 
Cu-bearing variety. The empirical formula is (electron microprobe) (Zn3.53A1],.5;Cug.73Feo,. 1g:Mgo.05) 
(Siz 4gAl, 52010)(OH)g-nH20 (n < 1). 

Wavenumbers (cm *): 3600sh, 3510, 3390, 3320sh, 1680w, 1620w, 1110sh, 997s, 798, 685sh, 670, 
560sh, 537, 447s, 410s. 


Sil239 Saponite — (Cao,;,Na)o 3(Mg,Fe*)3[(Si,Al) 40 19](OH)-4H>0 
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Locality: Zlatolist village, Kardzali (Kurdjali) region, Bulgaria. 

Description: Greenish-brown scaly aggregate from the association with analcime. Fe-rich variety. 
The empirical formula is (electron microprobe) Cap 3(Mg, 6Fe;.4)(Si3.2Alo.7Fep. ;O19)(OH)2:nH20. 

Wavenumbers (cm): 3575, 3430, 1638, 1080sh, 1015s, 730sh, 677, 445s. 


Sil240 Saponite — (Cao,;,Na)o.3(Mg,Fe*)3[(Si,Al)4019](OH)-4H>0 
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Locality: Zlatolist village, Kardzali (Kurdjali) region, Bulgaria. 
Description: Brown scaly aggregate from the association with mordenite and chalcedony. Fe-rich variety. 


The empirical formula is (electron microprobe) Cao.2(Mg1 6F€1.2Al0.2)(S13.3Al0.7010(0H)>nH20. 
Wavenumbers (cm~ *): 3500, 3400, 1640, 1090sh, 1020s, 735w, 710w, 674, 490sh, 450s, 440s. 


Sil241 = Oxyphlogopite K(Mg,Ti,Fe)3[(Si1,A]l40;9](O,F)2 
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Locality: Rothenberg basalt quarry, Rothenberg Mt., near Mendig, Eifel Mts., Rhineland-Palatinate 
(Rheinland-Pfalz), Germany (type locality). 

Description: Brown lamellar crystals from the association with nepheline, plagioclase, sanidine, 
augite, diopside and magnetite. Holotype sample. Monoclinic, space group C2/m, a = 5.3165(1), 
b = 9.2000(2), c = 10.0602(2) A, p = 100.354(2)°. Optically biaxial (—), a = 1.625(3), 
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B = 1.668(1), y = 1.669(1), 2Vmeas = —16(2). Dmeas = 3.06(1) g/cm?, Dearc = 3.086 g/cm°. The 
empirical formula is (Ko.72Nao.14Ca0.02)(M1.64T in. 73Fe* “0 30Fe”*0.27Ct0.04)(Siz.soAh 27Fe**0.14 O10) 
O1 20F0.73(0H)o.07. Strong lines of powder X-ray diffraction pattern [d, A (I, %) (hkl)] are 9.91 (32) 
(001), 4.53 (11) (110), 3.300 (100) (003), 3.090 (12) (112), 1.985 (21) (005), 1.659 (12) (-135), 1.527 
(16) (-206, 060). 

Wavenumbers (cm~!): 1080sh, 1017s, 1005sh, 900sh, 750sh, 715, 623, 456s, 410. 


Sil242 Cavansite Ca(V**O)(Si,010)-4H»O 
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Locality: Wagholi quarry, Pune complex, Maharashtra, India. 
Description: Blue radial aggregate from the association with stilbite. Confirmed by IR spectrum. 
Wavenumbers (cm '): 3655, 3605, 3550, 3495, 1647, 1635, 1611, 1115, 1071, 1035sh, 994s, 791, 
733, 698, 600, 533, 497, 474, 442s. 


Sil243 += Pentagonite Ca(V**O)(Si,019)-4H>O 
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Locality: Wagholi quarry, Pune complex, Maharashtra, India. 

Description: Blue radial aggregate from the association with stilbite. Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3630sh, 3567, 3523, 3445sh, 1645sh, 1632, 1195sh, 1183, 1048s, 1009s, 
982s, 713w, 607, 550sh, 526, 490sh, 465s, 420sh. 
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Sil244 Windhoekite Ca,Fe**3_,(Sig029)(OH)4:10H,O 
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Locality: Ariskop Quarry, near Windhoek, Namibia (type locality). 

Description: Yellow-brown long-prismatic crystals from in cavities in phonolite, from the associa- 
tion with fluorapophyllite, aegirine, microcline, arisite-(Ce) and arisite-(La). Holotype sample. 
Monoclinic, space group C2/m, a = 14.319(5), b = 17.825(4), c = 5.242(1) A, p= 103.52), 
Z = 2. Optically biaxial (—), a = 1.610(3), P = 1.662(3), y = 1.67103), 2Vmeas = —50(10). 
D neas = 2.0202) g/cm’, Deae = 2.630 g/cm’. The empirical formula is (CaicsMüg) Fe 5:02 
(Si7.37Alo,98020)(OH)4: 10H, 9,0. The strongest lines of the powder X-ray diffraction pattern 
[d, A (I, %) (hkl)] are 11.04 (100) (110), 4.432 (10) (021), 4.133 (6) (22-1), 3.754 (4) (240), 
3.486 (11) (400), 2.636 (8) (35-1), 2.551 (4) (002), 2.505 (6) (26-1). 

Wavenumbers (cm ‘): 3600sh, 3535, 3380, 3250sh, 1640, 1590sh, 1168, 1100sh, 1007s, 800w, 
674w, 600sh, 500sh, 446s, 420sh. 


Sil245 Ferrosepiolite (Fe** ,Fe’*,Mn,Mg)4(Si6O15)(O0H,O) -nHO 
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Locality: Flora Mt., the contact aureole of the Lovozero alkaline complex, Kola Peninsula, 
Murmansk region, Russia. 

Description: Beige fibrous aggregate from the association with yofortierite, narsarsukite, aegirine, 
opal and quartz. Orthorhombic, a = 13.53, b = 26.70, c = 5.130 A. Optically biaxial (+), 
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æa = 1.557, p = 1.560, y= 1.597. The empirical formula is (electron microprobe) 
Cao.02(Fe2.24Mn1 06M80.52Zn0.17T10.08)(S15.94Al0.06015)(0H,O)-nH20. 

Wavenumbers (cm ™®: 3540, 3382, 3250sh, 1662, 1640sh, 1181, 1086s, 1019s, 1010sh, 788w, 
675sh, 662, 631, 583, 510s, 474s, 450sh, 420sh. 


Sil246 Molybdophyllite PbgMgoS149030(CO3)3(OH)g-H2O 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Varmland, Sweden (type locality). 

Description: Colourless platelets from skarn. The empirical formula is (electron microprobe) 
Pbs. sMgo 6Mno 1Si9.gAlo 20390(CO3,BO3),(OH),-nH20. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3680, 3585, 3450, 1735w, 1640sh, 1620w, 1433, 1332, 1236, 1170w, 1084, 
1025sh, 995s, 965sh, 912, 854w, 773, 748w, 727w, 678w, 586, 540, 471s. 


Sil247 Molybdophyllite PbgMgoS119030(CO3)3(OH)s-H2O 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden (type locality). 

Description: Yellowish platelets from the association with hausmannite and calcite. Confirmed by 
IR spectrum and powder X-ray diffraction pattern. 

Wavenumbers (cm~ *): 3680, 3590, 3460w, 1437, 1334, 1240w, 1170w, 1083, 1035, 992s, 912, 
890sh, 860sh, 773w, 740w, 679w, 585, 540sh, 466s. 


550 2 IR Spectra of Minerals and Reference Samples Data 


Sil248 Rhodesite KHCa,SigO 19:5H»O 
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Locality: Graulay (other versions of spelling: Graulai, Graulei), near Hillesheim, Eifel Mts., 
Rhineland-Palatinate (Rheinland-Pfalz), Germany. 

Description: White aggregate from a low-temperature hydrothermal assemblage related to alkaline 
basalt. NH,-bearing variety. The bands at 3,440 and 1,392 cm™' correspond to stretching and bending 
vibrations of NH,” groups, respectively. Orthorhombic, a = 6.566, b = 7.085, c = 23.33 A. 

Wavenumbers (cm *): 3560sh, 3440, 3000sh, 2300w, 1637, 1392, 1210, 1185, 1145, 1057s, 997s, 
940sh, 770w, 693, 628, 595, 580, 498, 439s, 395sh. 

Sil251  ‘“Hydromuscovite” K,_,Al>[(Si,Al)40)9](OH)2:-nH2O 
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Locality: Passa Limani, near Lavrion, Attiki (Attika, Attica) prefecture, Greece. 

Description: Bright green veinlet in clay. The empirical formula is (electron microprobe) 
Ko.s(Al,.sMgo.1Feo.1)(Si13.35Al0.65010)(OH)2-nH20. 

Wavenumbers (cm~ *): 3638, 3333w, 1649w, 1425sh, 1026s, 932, 826, 810sh, 753, 689w, 620sh, 
534s, 473s, 412. 
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Sil252 Dozyite (Mg-7Al2)(Si4Al2)O15(0H);2 
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Locality: Wood’s chrome mine, State Line Chromite District, Lancaster Co., Pennsylvania, USA. 


Description: Violet scaly aggregate. 
Wavenumbers (cm~ *): 3669, 3595sh, 3470, 1085sh, 1050, 1002s, 960s, 810sh, 789, 647, 610sh, 523, 


455sh, 444s, 415sh. 


Sil253  Pecoraite Ni3(Si,0;)(OH), 
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Locality: Archived Km-3 mine, Lavrion mining district, Agios Konstantinos, Attiki (Attika, Attica) 
Prefecture, Greece. 

Description: Black massive from the association with annabergite and dolomite. Hydrated variety. The 
empirical formula is (electron microprobe) Nap o6Cao.93( N12. 19ZNop.24MNno 24M go, 15Feo.97Alo.osSbo.04) 
(Siz, 9005)(OH)3.7F 93-220. 

Wavenumbers (cm~'): 3649, 3440, 3250sh, 1625, 1390w, 1075sh, 1015s, 985sh, 671, 459s, 428s, 388. 
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Sil254 Falcondoite (Ni,Mg)4(S1i6015)(OH)2:6H20 
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Locality: Loma Peguera laterite deposit, Bonao, Dominican Republic (type locality). 

Description: Apple-green massive. Investigated by A.V. Kasatkin. The empirical formula is (elec- 
tron microprobe) Niz. 49Mgo.6g(Sis.090015)(OH)2:nH2O. Strong lines of powder X-ray diffraction 
pattern [d, A (I, %)] are 12.28 (100), 3.34 (42), 3.20 (17), 2.61 (10), 2.57 (12), 2.45 (9), 2.39 (6). 

Wavenumbers (cm): 3677w, 3628, 3575w, 3344w, 3260sh, 1654w, 1625w, 1195sh, 1021s, 880sh, 
775w, 695sh, 668, 530sh, 467s, 455sh, 435sh, 394. 


Sil255 Hillesheimite (K,Ca,O).(Mg,Fe,Ca,O)2[(S1,Al) 13023(OH)6](OH):-8H20 
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Locality: Basalt quarry Graulai, near the town of Hillesheim, Eifel Mountains, Rheinland-Pfalz, 
Germany (type locality). 

Description: Flattened yellow crystals from cavities in basalt, from the association with nepheline, 
augite, fluorapatite, magnetite, perovskite, priderite, gotzenite, lamprophyllite-group minerals 
and akermanite. Holotype sample. The crystal structure is solved. orthorhombic, space group 
Pmmn, a = 6.979(11), b = 37.1815(18), c = 6.5296(15) A; V = 1694(3) A, Z = 2. Optically 
biaxial (—), a = 1.496(2), B = 1.498(2), y = 1.499(2), 2Vmeas = 80°. Dmeas = 2.16(1) g/cm”, 
Deae = 2.174 g/cm’. The empirical formula is Koor Ndg B agic Cins Meose oa 
[Sio 62Al3 32023(0H)6][(OH)o.82(H20)0.18]:8H20. The strongest lines of the powder X-ray 


2.7 Silicates 553 
diffraction pattern [d, A (I, %)]| are 6.857 (58), 6.545 (100), 6.284 (53), 4.787 (96), 4.499 (59), 
3.065 (86), 2.958 (62), 2.767 (62). 

Wavenumbers (cm~'): 3535, 3290sh, 1800w, 1650, 1165sh, 1035s, 900sh, 780sh, 675sh, 580, 
450s, 390sh. 

Sil256  Bismutoferrite BiFe**,Si,0g(OH) 
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Locality: Old dumps near As-U deposit Smrkovec, Slavovsky Les Mts., near Mariánské Lázně, 


Czech Republic. 
Description: Olive green powdery, from the association with bismuth and bismutite. 
Wavenumbers (cm ^: 3650w, 3550, 1095, 1050sh, 1020s, 993s, 796, 760, 728w, 690sh, 662, 553, 


482s, 456s, 440. 


Sil257 Chapmanite Sb°*Fe°*Si,Og(OH) 
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Locality: Smilkov, near Votice, Benešov, Central Bohemia, Czech Republic. 

Description: Pistachio green earthy aggregate. Identified by IR spectrum and qualitative electron 
microprobe analysis. Contains admixture of dickite (?). 

Wavenumbers (cm ‘): 3700w, 3670w, 3630w, 3558, 1117, 1060sh, 1039s, 1018s, 1000sh, 910, 
849w, 810, 773, 715, 692, 567s, 487, 460s, 431s, 415sh. 
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AsSil Kraisslite © (Mn7*,Mg)54Zn3Fe°*(Si04)6(AsO4)3(AsO3)2(OH)¢ 
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Locality: Sterling Hill mine, Ogdensburg, Sussex Co., New Jersey, USA (type locality). 

Description: Deep red-brown grains from the association with zincite, willemite, franklinite and Mn 
carbonates. The empirical formula is (electron microprobe) Mnjg 6Mg¢oZn24Feo 4Alo.3(S104)5.3 
[(AsO4),(AsO3)]5.0(OH,O) 18. 

Wavenumbers (cm ‘): 3370, 1000sh, 974, 933s, 877s, 795s, 785sh, 720sh, 644, 626, 584, 572, 533, 
515sh, 450s, 430sh, 405sh. 


AsSi2  Johninnesite = Na ,Mn**o(Mg,Mn**)7(Sig0)7)2(AsO4)2(OH)<¢ 
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Locality: Ausserferrera, Grischun, Switzerland. 

Description: Yellow veinlet. Confirmed by qualitative electron microprobe analysis. 

Wavenumbers (cm~ '): 3635w, 3600, 3515, 3500sh, 1094, 1044s, 1006s, 962s, 939s, 900s, 872, 835, 
790sh, 783, 722w, 696w, 665w, 635sh, 622, 534, 503, 449s, 425s. 
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AsSi3 Mcgovernite (Mn**,Mg,Zn,Fe**)4s(SiO4)7(AsO4)5(AsO3)2(OH)4> 
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Locality: Sterling Hill mine, Ogdensburg, Sussex Co., New Jersey, USA (type locality). 

Description: Deep red-brown grains from the association with willemite, franklinite and calcite. 
Identified by semiquantitative electron microprobe analysis. 

Wavenumbers (cm~ '): 3655w, 3450sh, 3400, 3310, 960sh, 930s, 888s, 810s, 790sh, 728w, 672, 614, 
572, 535, 525sh, 420sh, 397. 


AsSi4 Tiragalloite = Mn**,As°*Si;0,>(OH) 
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Locality: Molinello manganese mine, Val Graveglia, near Chiavari, Liguria, Italy (type locality). 

Description: Orange grains from the association with quartz, calcite and parsettensite. 

Wavenumbers (cm '): 3230, 3070, 1094, 1019s, 933s, 901s, 880sh, 845, 826, 805sh, 785sh, 701, 
660sh, 639, 562, 544, 479, 455sh, 400. 
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AsSi5  Holdenite (Mn**,Mg,Zn,Fe>*)45(SiO4)7(AsO4)s(AsO3)2(OH)4> 
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Locality: Sterling Hill mine, Ogdensburg, Sussex Co., New Jersey, USA (type locality). 

Description: Pink fine-grained aggregate from the association with willemite and carbonates. 
Identified by semiquantitative electron microprobe analysis. Contains admixture of a carbonate 
mineral (the band at 1,440 cm‘). 

Wavenumbers (cm '*): 3597, 3508, 3405, (1440), 1180w, 1110w, 1080w, 1020w, 963s, 914s, 900sh, 
867s, 855sh, 810, 776s, 722s, 648, 614w, 579, 510, 486, 450, 415w. 


AsSi6 Cervandonite-(Ce) | (Ce,Nd,La) (Fe**,Ti,Fe**,Al)3(Si,As)30 13 
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Locality: Pizzo Cervandone,Alpe Devero, Binntal, Wallis, Switzerland (type locality). 

Description: Black spherulites from the association with quartz, muscovite, albite and rutile. Contains 
CO;” groups (the bands at 1,415 and 1,390 cm~ '). The empirical formula is (electron microprobe) 
(Ceo 42Ndo,19La9.18 Y0.06 1No.05sCeo.02)(Fe 1.70 T10.92Alo.39M0.12)S11.61 481.300 13(CO3)<. 

Wavenumbers (cm): 1495w, 1415w, 1390w, 1169, 1086w, 962s, 921s, 885sh, 757, 630sh, 570sh, 


513s, 460s, 390sh. 


2.7 Silicates 557 


AsSi7 Ardennite-(As)  (Mn7*,Ca)4(Al,Mg,Fe**)6(SiO4)2(Si30 19)(AsO4, VO4)(OH)¢ 
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Locality: Salm-Chateau, Vielsalm, Stavelot massif, Ardennes, Luxembourg province, Belgium (type 
locality). 

Description: Aggregate of reddish-brown prismatic crystals from the association with quartz, albite 
and pyrolusite. Identified by IR spectrum and electron microprobe analysis. The empirical formula 
is (Mn3_33Cag.46)(Aly.g2Mg1.22F eo, 16)(S104)2(S130 19)(ASO4)0.55(VO4)0.43(OH)e. 

Wavenumbers (cm~ *): 3265sh, 3170s, 3115, 1620w, 1102, 1020sh, 968s, 919s, 877, 843, 785sh, 
731, 677, 630sh, 623, 578, 554, 540sh, 525sh, 472, 443s, 395. 


AsSi8 Kolicite Mn”*-Zn, (SiO4)>(AsO,4)2(OH)s 
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Locality: Sterling Hill mine, Ogdensburg, Sussex Co., New Jersey, USA (type locality). 

Description: Orange-brown crust on willemite. Other associated minerals are zincite, franklinite 
and Mn carbonates. The empirical formula is (electron microprobe) Mn3 5Zn> 7Mgp 6Feo.2(S104)1 6 
(AsO4)2.3(OH)s. 

Wavenumbers (cm *): 3320, 3170sh, 1000sh, 962, 866s, 792, 730sh, 646, 630sh, 567w, 534, 508, 443. 
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BeSil Pezzottaite Cs(BesLi)AI,SigO 18 
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Locality: Sakavalana pegmatite, Ambatovita, near Mandrosonore village, Fianarantsoa province, 
Madagascar (type locality). 

Description: Raspberry-coloured crystal from the association with albite and tourmaline. Identified 
by IR spectrum and semiquantitative electron microprobe analysis. 

Wavenumbers (cm *): 1116s, 1085sh, 1040s, 948s, 928s, 831, 748, 699, 670sh, 636w, 580sh, 512, 
490, 431. 


BeSi2  Gadolinite-(Y) | Y>Fe**Be>Si,0,0 
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Locality: Askagen quarry, at the former mining settlement Torskebacken, near Filipstad, Varmlands 
lan, Sweden. 

Description: Black grains in pegmatite, in the association with thalenite-(Y), allanite-(Y), 1imoriite-(Y), 
keiviite-(Y), yttrocrasite-(Y) and tengerite-(Y). Identified by IR spectrum and semiquantitative 
electron microprobe analysis. 

Wavenumbers (cm *): 995sh, 951s, 912s, 850sh, 810sh, 740sh, 701, 513, 454, 440sh. 
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BeSi3 Tvedalite (Ca,Mn**),Be3Sig0,7(OH),-3H>O 
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Locality: Vevja quarry, Tvedalen area, Brunlanes, Vestfold Co., Norway (type locality). 

Description: Spherulites of platy crystals from the association with natrolite, analcime and calcite. 
Identified by IR spectrum and semiquantitative electron microprobe analysis. 

Wavenumbers (cm “): 3598, 3024, 3370, 1633w, 1133, 1119, 1040sh, 1008s, 968s, 873s, 788s, 
760sh, 697, 662, 577, 540w, 486, 463, 441. 


BeSi4 Beryl Be3Al,Si¢0 12 
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Locality: Lipovka mine, Lipovka pegmatite field, Rezh district, Middle Urals, Russia. 

Description: Pink crystal from pegmatite. Identified by IR spectrum. The empirical formula is 
(electron microprobe) (Nao.10C8S0.03Rbo.01) Li Be3Al2(Sis g5Alo.15)O13-7H2O. Weight loss on 
heating up to 950 °C is 0.15%. 

Wavenumbers (cm ~'): 3700w, 3670w, 3595w, 3360w, 3295w, 2910w, 1770w, 1628w, 1200s, 
1150sh, 1074, 1020s, 958s, 810, 742, 679, 670sh, 650w, 592, 520s, 493s, 436. 
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BeSi5 Bertrandite Be,Si,07(OH)> 
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Locality: Oka, Québec, Canada. 

Description: White split crystal. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3585, 3545, 1620w, 1590w, 1109, 1025sh, 1091sh, 937s, 898, 827, 802, 
774s, 754s, 734s, 715s, 686s, 638, 545sh, 539, 522, 486w, 475sh, 460w, 428. 

BeSi6 Gugiaite Ca,BeSi,07 
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Locality: Dugdu alkaline massif, Tuva Republic, Eastern Siberia, Russia. 


Description: White grains in rock. Identified by IR spectrum and powder X-ray diffraction pattern. 
Wavenumbers (cm ‘): 1035sh, 1050sh, 1011s, 974s, 916s, 842, 728, 698, 563, 469s, 415sh, 400sh. 
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BeSi7 Barylite BaBezSi,O,7 


0.9 
0.7 
V 
Q 
(æ 
a 
= 
Z 
c 0.5 
lao) 
tày 
= 
0.3 


500 1000 1500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Suluai river, Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: White elongated platy crystals from pegmatite. Identified by IR spectrum. The empiri- 
cal formula is (electron microprobe) Ba, 93Be2Sio.9gAlo,9207.02 

Wavenumbers (cm~*): 1107, 1050sh, 1033s, 1005sh, 980s, 954s, 945sh, 914s, 810w, 752s, 704, 674, 
634, 620sh, 552, 525w, 510w, 486, 470sh, 461, 429, 418. 


BeSi8 Barylite BaBe2Si,O, 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Varmland, Sweden (type locality). 

Description: Colourless prismatic crystals from the association with tilasite, barite and hedyphane. 
Identified by IR spectrum. The empirical formula is (electron microprobe) (Bao.97Nao.05Sr0.01Pb0.01) 
Be2(Si1 99Alo.01)O7. 

Wavenumbers (cm ‘): 1110, 1050sh, 1035, 1005sh, 977s, 955sh, 942s, 914s, 810w, 751s, 703, 672, 
633, 620sh, 551, 524w, 509w, 485, 470sh, 461, 427, 415. 


562 2 IR Spectra of Minerals and Reference Samples Data 


BeSi9 Clinobarylite BaBe,Si,O7 
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Locality: Yukspor Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia (type 
locality). 

Description: Colourless coarse lamellar crystals from the association with natrolite, microcline, 
aegirine, fluorapatite, strontianite, astrophyllite and catapletite. Identified by IR spectrum. 

Wavenumbers (cm~!): 3460w, 3330w, 1034s, 994s, 958s, 935sh, 914s, 795w, 764s, 715sh, 705s, 
623, 553w, 521, 499, 471s, 441. 
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Locality: Harding pegmatite, Harding mine, Picuris district, Taos Co., New Mexico, USA. 

Description: Colourless platy crystals from the association with beryl and elbaite. Identified by IR 
spectrum and semiquantitative electron microprobe analysis. 

Wavenumbers (cm ‘): 3626, 3585sh, 3450w, 3300w, 1653w, 963s, 926s, 704, 606w, 554, 
514, 403w. 
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Locality: Cheremshanskoe (Malyshevskoe) Be deposit, Tokovaya river, Middle Urals, Russia. 

Description: Colourless platy crystals from the association with beryl and elbaite. Identified by IR 
spectrum and electron microprobe analysis. The empirical formula is Ca, o9L1;.16Alo.o6Mgo.o4Cro.01 
(Sis 29Bey 65Alo.15019)(OH)2. Li and Be calculated from stoichiometry and charge-balance 
requirement. 

Wavenumbers (cm~‘): 3618, 3440, 1130sh, 1080sh, 987s, 925sh, 740sh, 715, 690sh, 575, 530, 
462sh, 428. 
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Locality: Pegmatite No. 61, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia (type locality). 

Description: Soft white spherulites from the association with natrolite, albite and epididymite. 
Identified by IR spectrum. 

Wavenumbers (cm *): 3620, 3540sh, 3485, 3400sh, 1625w, 1196, 1087, 980sh, 916s, 867w, 783s, 
668s, 554w, 497w, 405. 
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BeSi13 Bazzite Be3(Sc,Fe°*)SigO;g-nH>O 
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Locality: Kent massif, Karagandy province, Central Kazakhstan. 

Description: Light blue transparent prismatic crystals from the association with fluorite, microcline 
and quartz. The empirical formula is (electron microprobe) Be3(Sc1.3Feo.55Alo..Mgo.95)(Sis.9Alo.1) 
O18:nH2O. 

Wavenumbers (cm~!): 3655w, 3590w, 1142s, 1120sh, 1030sh, 999s, 944s, 925sh, 804, 740sh, 682, 
633, 580, 505sh, 461s. 


BeSil4  Bertrandite Be,Si,0,7(OH)>, 
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Locality: Kara-Oba W deposit, Betpakdala desert, Karagandy province, Central Kazakhstan. 

Description: Colourless short-prismatic crystal from the association with rhodochrosite, wolframite, 
pyrite and quartz. Identified by IR spectrum. 

Wavenumbers (cm7’): 3590m 3554, 1170, 1110s, 1025sh, 992s, 939s, 897, 827s, 802, 775s, 753s, 
734s, 716s, 688s, 640, 615sh, 542, 523, 490w, 428. 
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Locality: Cheremshanskoe (Malyshevskoe) Be deposit, Tokovaya river, Middle Urals, Russia. 

Description: Colourless crystal from phlogopite glimmerite. The empirical formula is (electron 
microprobe) (Nao.11Ca0.03)Be3Al1 98F€0.02(S1i5.98Al0.02)O018:nH20. 

Wavenumbers (cm™®: 3692w, 3590w, 1625w, 1201s, 1150, 1075, 1019s, 957s, 808, 741, 678, 
651w, 591, 520s, 492s, 433. 


BeSi16 Bohseite Ca,Be3AISig0Q75(OH)3 
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Locality: Cheremshanskoe (Malyshevskoe) Be deposit, Tokovaya river, Middle Urals, Russia. 
Description: White radial aggregate of flattened prismatic crystals from the association with fluorite 
and plagioclase. The empirical formula is (electron microprobe) Caz 9Bez 9Al1.1S19.0(0,O0H)2g. 
Wavenumbers (cm *): 3610w, 3550, 1620w, 1165s, 1142s, 1085s, 1035sh, 1005s, 977s, 940sh, 

920sh, 883, 821w, 785sh, 755s, 655, 605w, 568, 529, 509, 495, 445s, 407. 
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Locality: Cheremshanskoe (Malyshevskoe) Be deposit, Tokovaya river, Middle Urals, Russia. 

Description: Platy crystals from the association with prehnite. The empirical formula is (electron 
microprobe) Ca3 95Bez 45Al; 55Si9.9(0,OH)28. 

Wavenumbers (cm _‘): 3610w, 3545, 1160sh, 1140s, 1088s, 1078s, 1038s, 1007s, 977s, 935s, 889s, 
820w, 783, 751s, 708, 649, 639, 601, 563, 524, 500sh, 491, 468, 447s, 405. 


BeSil8 Welshite Ca,(Mg,Mn,Fe)o(Sb>*,Fe**)3[(Si,As)6(Be, Al) 4Al4036]O4 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden (type 
locality). 

Description: Dark red crystal from skarn. Identified by IR spectrum and qualitative electron 
microprobe analysis. 

Wavenumbers (cm ‘): 1078w, 1042, 975s, 952s, 923s, 885sh, 820w, 800sh, 771, 732, 712, 670, 
619w, 591w, 551w, 511, 479s, 435, 410sh. 
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BeSil9 Roggianite CaBeAl-S14013(0H)2:2.5H20 
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Locality: Cheremshanskoe (Malyshevskoe) Be deposit, Tokovaya river, Middle Urals, Russia. 
Description: White radial-fibrous aggregate from plagioclasite. Identified by IR spectrum. 


Wavenumbers (cm 7‘): 3580, 3455, 3240sh, 1640w, 1175s, 1041s, 988s, 850, 723s, 670sh, 598, 531, 
477, 459, 419. 


BeSi20 Helvine Mn**,Be3(SiO,)3S 
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Locality: Lupikko deposit, near Pitkäranta, Ladoga lake, Karelia, Russia. 

Description: Yellow-brown grain in skarn. The empirical formula is (electron microprobe) 
Mn, 9Fe;.3Zno gBe3Si3 9O11.991.1- 

Wavenumbers (cm): 985sh, 949s, 924s, 912s, 771, 745, 708, 535s, 465sh, 415w. 
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BeSi22 Hingganite-(Y) | YBe(Si0O,)(OH) 
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Locality: Ploskaya Mt., Keivy massif, Kola peninsula, Murnansk region, Russia. 

Description: White crystals from the association with fluorite, microcline and zircon. The empirical 
formula is (electron microprobe) (Yo.32C€0.15 Ybo.14Ndo.13Et0.10Ndo.0sL-ao.03L-U0.03 Tmo,02Cao.0s) 
Feo 92BeSi9.97Alo.0304(OH). 

Wavenumbers (cm): 3515, 1020sh, 981s, 918s, 801s, 762, 719, 587w, 525sh, 509s, 460, 443. 


BeSi123 Beryl Be3Al5Si¢O 18 
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Locality: Lipovka mine, Lipovka pegmatite field, Rezh district, Middle Urals, Russia. 

Description: Light green crystal from pegmatite. Identified by IR spectrum. The empirical formula is 
(electron microprobe) (Nao o6CSo.01Rb0.01) Li,Be3(Aly_ ggFeo.00Mgo.03)(Sis.95Alo.05)O1g-7H20. 

Wavenumbers (cm ‘): 3575w, 3425w, 3295w, 3265w, 1201s, 1145sh, 1079, 1017, 957s, 806, 740, 
680, 652w, 591, 540sh, 521s, 494s, 435. 


2.7 Silicates 569 
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Locality: Dara-1 Pioz glacier, Dara-i Pioz alkaline massif, Tien Shan Mts., Tajikistan. 

Description: Greenish-grey grains from the association with arfvedsonite, quartz, microcline, 
zektzerite, hejtmanite, titanite, sphalerite, astrophyllite, pyrochlore and fluorite. Identified by IR 
spectrum. The empirical formula is (electron microprobe) (Cao.96Y0.71Ceo.11La0.04Ndo.03 
Ybo.03Eto.03DY0.02Pr0.01Gdo.01 Vo.04 Tho.01)(Feo.23Mg0.05)(Be1.04Bo.96) (S104)2(OH,O)2. The crystal 
structure is solved. Monoclinic, space group P2,/a; a = 9.846(4), b = 7.600(2), c = 4.766(2) A, 
P = 90.11(3)°. Forms solid-solution series with datolite and hingganite-(Y). Not approved by the 
IMA CNMNC. 

Wavenumbers (cm~'): 3420w, 1600w, 1405w, 1145sh, 1095sh, 1030sh, 983s. 950sh, 930sh, 
880sh, 795sh, 720sh, 700sh, 580w, 515, 462, 400sh. 


BeSi25 Clinobarylite BaBe SiO, 
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Locality: Yukspor Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia (type 
locality). 

Description: Radial aggregate of colourless split elongated platy crystals from the association with 
natrolite, aegirine, microcline, catapleiite, fluorapatite, titanite, strontianite, annite, astrophyllite, 
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lorenzenite and calcite. Holotype sample. The crystal structure is solved. Monoclinic, space group 
Pm, a= 11.618(3), b = 4.904(1), c = 4.655(1) A, pP = 89.94(2)°. Optically biaxial (+), 
a = 1.698(3), B = 1.700(3), y = 1.705(5). Deac = 4.05 g/em?, Dmeas = 3-97(7) g/cm®. The 
empirical formula is Bay o3B€1.97S12 0007.00. Strong lines of powder X-ray diffraction pattern 
[d, A (I, %)] are 3.389 (84), 3.249 (45), 3.043 (40), 2.926 (55), 2.458 (100), 2.335 (48). 

Wavenumbers (cm~'): 1035sh, 998s, 959s, 935sh, 915s, 790sh, 762s, 709s, 620, 549, 517, 495, 
466s, 436. 


BeSi26 = Chiavennite CaMn[Be>Si50,3(OH)>,|-2H»O 


i N A 
o 
O 
= 
£ 07 
= 
N 
(æ 
fan] 
z 
m 
0.5 


500 1000 1500 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Tvedalen, Larvik, Vestfold Co., Norway. 

Description: Brownish spherulites. Identified by IR spectrum. The empirical formula is (electron 
microprobe) (Nao.ogCao.82)(Mno.66F€0.23M280.04)[Be2(S14.55Al0.45)(0,0H)15]:nH20. Contaminated 
by an organic substance (the bands at 2,930 and 2,855 cm~'). 

Wavenumbers (cm~ *): 3580, 3495, 3360, 3260w, 2930w, 2855w, 1640w, 1174, 1040sh, 1011s, 
1000sh, 898, 776, 655, 579w, 470sh, 458, 440sh. 


BeSi27 Danalite Fe7*,Be3(SiO,)3S 
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Locality: Lupikko deposit, near Pitkäranta, Ladoga lake, Karelia, Russia. 
Description: Dark red grain in skarn. The empirical formula is (electron microprobe) 


Mns oZno.6Mno.5sBe3S13 0012.0510- 
Wavenumbers (cm): 985sh, 948s, 923s, 909s, 771, 747, 711, 538s, 465sh, 411w. 


BeSi28 Lovdarite Na, 3K4(BegAIS157073)-20H,O 
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Locality: Yubileynaya pegmatite, Karnasurt Mt., Lovozero alkaline pluton, Kola peninsula, 
Murnansk region, Russia (type locality). 

Description: White fine-grained aggregate. Pseudomorph after chkalovite crystal. Associated 
minerals are natrolite, mountainite, raite, aegirine and magnesio-arfvedsonite. Identified by IR 


spectrum. 
Wavenumbers (cm~ *): 3570, 3460, 3230, 1650, 1130sh, 1108, 1045s, 1000s, 956s, 790sh, 772, 729, 
655, 535, 439s, 408. 
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Locality: Hsianghua ridge, Linwu Co., Hunan province, China. 

Description: Brown granular aggregate. Identified by IR spectrum and powder X-ray diffraction 
pattern. Contains admixture of natrolite (the bands at 3,533, 3,350, 3,250, 1,637, 998 and 985 cm”). 

Wavenumbers (cm~'): 1084, 1055sh, 963s, 941s, 919s, 860sh, 755sh, 723s, 697s, 607w, 580sh, 539, 
482, 453, 423w, 378. 
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Locality: Dara-i Pioz glacier, Dara-i Pioz alkaline massif, Tien Shan Mts., Tajikistan. 

Description: Colourless grains in pegmatite. Associated minerals are reedmergnerite and hyalotekite. 
The empirical formula is (electron microprobe) Cso. 7Ko2Na6.3Be2S115 3Al2 5ZNp. 2039 3F 1.7. 

Wavenumbers (cm~ *): 1173, 1094s, 1060s, 1020sh, 1004s, 790sh, 764, 710sh, 515sh, 500, 480, 457, 
436, 417, 405sh. 


BeSi31 Leifite NaNasBe2AlzSi15039F2 


1.0 
0.8 
cD) 
= 
S 0.6 
= 
N 
= 
S 0.4 
= 
0.2 


500 1000 1500 3000 3500 4000 
Wavenumber (cm`’) 
Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 


Description: White radial aggregate. The empirical formula is (electron microprobe) 
Ko.2Na6.4Be2Si15.8Al2.1Zn0.1039.0 (F1.700.3)nH20. 
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Wavenumbers (cm~ *): 3535w, 1700sh, 1645w, 1173s, 1090s, 1060s, 1040sh, 1023s, 1001s, 977s, 
794, 763s, 709, 598w, 523, 502, 480, 458, 438, 417. 


BeSi32 Leucophanite [NaCaBeSi206(F,OH) 
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Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Colourless platy crystal from the association with natrolite, microcline and fluorapatite. 
Identified by IR spectrum. 

Wavenumbers (cm): 3655w, 1690w, 1415w, 1120sh, 1078s, 1030, 994s, 973s, 947s, 928s, 881, 
803, 783, 749, 717, 679, 642w, 575w, 538, 503w, 468s, 440. 


BeSi33 Milarite KCa AlBe2S112030:0.5H20 
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Locality: Ermakovskoe Be deposit, Republic of Buryatia, Transbaikal area, Siberia, Russia. 
Description: Greenish prismatic crystal from the association with bavenite and fluorite. Identified by 


IR spectrum. 
Wavenumbers (cm "): 3585w, 3505w, 3420, 1625w, 1165sh, 1132s, 1021s, 966, 796sh, 783, 746, 
724, 580, 560, 513, 483, 435s. 
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BeSi34 = Meliphanite (Ca,Na).Be(Si1,Al)2(O,OH,F)7 
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Locality: Sakharyok alkaline massif, Kola peninsula, Murnansk region, Russia. 

Description: Greenish-yellow transparent platy crystal from a pegmatoid rock hosted by fenite, from 
the association with biotite, natrolite, fluorite and britholite-(Ce). Investigated by I.V. Pekov. 
The empirical formula is (electron microprobe) Cai. 17Nao.69 Y0.01BEeSi1.79Al0.25(0,O0H),Fo.52. 
Confirmed by IR spectrum. 

Wavenumbers (cm™*: 1081s, 1062s, 999s, 946s, 897s, 875sh, 815, 805sh, 740, 704, 673, 538, 
510sh, 491, 469s, 450. 


BeSi35 Sgrensenite Na,Sn**Be>(Si30o)>-2H»O 
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Locality: Kvanefjeld, Ilímaussaq alkaline complex, Narsaq municipality, South Greenland (type 
locality). 

Description: Cream-coloured lath-shaped crystal from the association with analcime, microcline, 
aegirine, fluorapatite and chkalovite. The empirical formula is (electron microprobe) 
(Na3.63Cao.08Ko.06)(Sno,ogNbo.04T 10.03) Bez (Si3.0009):nH20. 

Wavenumbers (cm ‘): 3415sh, 3330s, 1686w, 1615w, 1124s, 1098s, 1048s, 976s, 948s, 873, 826w, 
770, 745, 693, 660sh, 619, 590, 523s, 500, 480, 468, 425sh, 419, 403. 
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BeSi36 Semenovite-(Ce) Nao—2(Na,Ca)g(Fe,Mn)(Ce,La)2(S1,Be)20(0,0H,F)48 
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Locality: Taseq slope, Taseq area, Ilimaussaq alkaline complex, Narsaq municipality, South 
Greenland (type locality). 

Description: Light brown crystals from the association with albite, natrolite, aegirine, polylithionite 
and epididymite. Visually identified by O.V. Petersen. 

Wavenumbers (cm ‘): 3520, 3455, 1627w, 1580sh, 1080sh, 987s, 929s, 900sh, 770, 700, 520sh, 
495, 456, 405sh. 


BeSi37 = Sphaerobertrandite Be3Si0,(OH)> 
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Locality: Sengischorr Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia 
(neotype locality). 

Description: Yellowish tabular, prismatic crystals from the association with epididymite, aegirine, 
natrolite and mangan-neptunite. Neotype sample. The crystal structure is solved. Monoclinic, 
space group P2,/c; a = 5.081(3), b = 4.639(1), c = 17.664(9) A, pP = 106.09(5)°. Optically 
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biaxial (—), a = 1.597(3), B = 1.607(4), y = 1.616(3). Deaic = 2.52 g/em”, Dineas = 2.50 g/cm”. 
The empirical formula is Bez 97S11.0304.06(0H)i.940.155H20. Strong lines of powder X-ray 
diffraction pattern [d, A (I, %)] are 4.885 (90), 4.236 (62), 3.161 (100), 2.836 (70), 2.538 (55), 
2.318 (90), 2.174 (55). 

Wavenumbers (cm_‘): 3605, 3540, 3505, 3370sh, 3250w, 3060w, 1150, 1115, 995sh, 933s, 900s, 
835s, 768s, 721s, 680s, 639, 612, 573, 555, 491, 424. 


BeSi38 = Hsianghualite  Li,Ca3(Be3S1,0)2)F> 
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Locality: Hsianghua ridge, Linwu Co., Hunan province, China (type locality). 

Description: White granular aggregate. Identified by IR spectrum. 

Wavenumbers (cm 7‘): 1057, 1047, 1018, 1000s, 984s, 933s, 920sh, 895s, 801w, 770, 747, 730, 693, 
685sh, 606w, 576w, 508s, 478, 444. 


BeSi39 =Trimerite ©CaMn**,(Be3Si30,>) 


1.0 


= 
oo 


Transmittance 


0.6 


250 750 1250 1750 


Wavenumber (cm’) 


Locality: Harstigen mine, Pajsberg, Varmland, Sweden (type locality). 

Description: Light brownish-pink crystals from skarn. 

Wavenumbers (cm—?): 1080, 989s, 950s, 927s, 910sh, 753s, 710sh, 697, 680, 596w, 555sh, 545, 
529w, 513, 486, 463, 440sh. 
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Locality: Tugtup Agtâkorfia, Ilímaussaq alkaline complex, Narsaq municipality, South Greenland 
(type locality). 
Description: Carmine crystals from the association with chkalovite, albite, analcime, aegirine and 


natrolite. Identified by IR spectrum. 
Wavenumbers (cm~!): 1063s, 1046s, 982s, 950sh, 782, 752, 725, 651w, 614w, 495sh, 473s. 


BeSi41 Eudidymite Na zBerSig015-H2O 
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Locality: Tavayok river, Sengischorr Mt., Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Colourless lamellar crystals. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3538, 3500, 1652w, 1601w, 1147s, 1119s, 1041s, 1019s, 980s, 880, 794, 
767w, 635, 699, 689, 628w, 595, 585, 557w, 511w, 502, 476, 466, 417s. 


578 2 IR Spectra of Minerals and Reference Samples Data 
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Locality: Yubileynaya pegmatite, Karnasurt Mt., Lovozero alkaline pluton, Kola peninsula, 
Murnansk region, Russia. 

Description: Colourless prismatic crystal from the association with lovdarite, natrolite, mountainite, 
raite, aegirine and magnesio-arfvedsonite. Identified by IR spectrum. 

Wavenumbers (cm): 1121, 1055sh, 1034s, 1010s, 978, 946s, 917s, 764, 733, 703, 652, 602, 550sh, 
534s, 519, 483, 459, 440w. 


BeSi43 Epididymite Na ,BesSig0;5-H,O 
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Locality: Malyi Mannepakhk Mt, Khibiny alkaline complex, Kola peninsula, Murnansk region, 
Russia. 
Description: White crystals from the association with natrolite and mangan-neptunite. Identified by 


IR spectrum. 
Wavenumbers (cm~'): 3525, 3470, 1663w, 1151s, 1119s, 1013s, 886w, 871, 823w, 792s, 739, 
670w, 634w, 599, 505, 454, 420s, 399. 


2.7 Silicates 579 


BeSi44 Euclase BeAlSiO4(OH) 
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Locality: Cheremshanskoe (Malyshevskoe) Be deposit, Tokovaya river, Middle Urals, Russia. 
Description: Colourless crystal. Identified by IR spectrum. 


Wavenumbers (cm~ *): 3580, 3530sh, 1074, 975sh, 915s, 797, 767, 739, 680, 660, 615sh, 594, 568w, 
537, 525sh, 477, 452, 420. 


BeSi45 = Khmaralite Mg 7Alo(BezAl5Si15036)O4 
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Locality: Khmara bay, Enderby Land, Antarctica (type locality). 

Description: Dark greenish-grey grains from metamorphozed pegmatite. Confirmed by IR spectrum 
and semiquantitative electron microprobe analysis. 

Wavenumbers (cm): 1060s, 993s, 980sh, 864, 775, 733, 690, 625sh, 607s, 470s. 


580 2 IR Spectra of Minerals and Reference Samples Data 
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Locality: Alpe Rosso, Val Vigezzo, Novara, Italy (type locality). 
Description: White radial-fibrous aggregate from marble. Identified by IR spectrum. 


Wavenumbers (cm): 3525, 3450sh, 1630w, 1173s, 1040s, 991s, 980sh, 851, 729, 604, 534, 479, 
462, 421. 


BeSi47 Gadolinite-(Y) | Y>Fe7*Be>Si,0j0 
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Locality: Askagen quarry, at the former mining settlement Torskebacken, near Filipstad, Varmlands 
lan, Sweden. 

Description: Black grains from pegmatite, from the association with allanite-(Y) and timortite-(Y). 
Metamict. The empirical formula is (electron microprobe) Y ,24Ndo.29SMo,1;4Gdo,99DYo.08 
Ceo.05 Y bo.o5Cao.03Pr0.02La0.01Lu0.01E10.01 U0.01 Tho.01 Feo.67Mgo.10Mno.o2) Be2(S12.0008)(0,0H)2. 

Wavenumbers (cm 7‘): 3360w, 1075, 943s, 747sh, 514, 472. 


2.7 Silicates 581 


BeSi48 Beryllite Be3S104(0H)2:H20 
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Locality: Kaskasnyunachorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, 
Russia. 

Description: White cellular pseudomorph after an unknown mineral. Identified by IR spectrum. 

Wavenumbers (cm '): 3620, 3480, 3370sh, 1630w, 1209, 1196, 1071s, 1025, 914s, 900sh, 785s, 
674s, 585w, 560w, 500w, 468w, 406w. 


BeSi49 Phenakite Be,SiO, 


1.0 
0.8 

oD) 

Q 

= 

S 

p> 

‘= 0.6 

5 

(= 

fae) 

= 

=a 
0.4 
0.2 

500 1000 1500 2000 3000 3500 4000 


Wavenumber (cm’) 


Locality: Wheeler Peak mine, Lincoln district, White Pine Co., Nevada, USA. 

Description: Colourless crystal. Identified by IR spectrum. 

Wavenumbers (cm~!): 1035, 972s, 936s, 902s, 795sh, 776s, 740sh, 721s, 693s, 643, 593, 525sh, 
480w, 420w. 


582 2 IR Spectra of Minerals and Reference Samples Data 
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Locality: Mokrusha mine, Alabashka pegmatite field, Yuzhakovo village, Middle Urals, Russia. 

Description: Pink tabular crystal from the association with lepidolite and albite. Identified by IR 
spectrum. High-alkaline variety. The empirical formula is (Cso.33Nao.31Rbo.01)(Be2.57Lio.47) 
Alı 92S16.00017.985'nH20. 

Wavenumbers (cm~'): 3660w, 3590w, 1626w, 1195sh, 1180s, 1150sh, 1068s, 1023s, 954s, 818, 
743, 680, 651w, 594, 521s, 495s, 435. 


BeSi51 Odintsovite K5Na4Ca3Ti,Be4S1,2038 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Pinkish-brown grains from alkaline pegmatite, from the association with microcline, 
sodalite, aegirine and fluorapatite. Investigated by A.P. Khomyakov. Confirmed by IR spectrum. 

Wavenumbers (cm '): 3350w, 1120sh, 1087s, 1065s, 1030sh, 1003s, 977s, 950s, 930s, 910sh, 
785sh, 759, 740sh, 665sh, 653, 624, 594, 530, 501s, 488, 467s, 434, 402. 


2.7 Silicates 583 


BeSi52 Odintsovite K,Na,4Ca3Ti5B e4S11203g 
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Locality: Malyi Murun (Malomurunskii) alkaline massif, Aldan shield, Sakha Republic, Siberia, 
Russia. 

Description: Brownish-pink grains from alkaline syenite pegmatite. Associated minerals are 
aegirine, barytolamprophyllite, strontianite, titanite, potash feldspar and wadeite. Identified by 
IR spectrum and electron microprobe analysis. 

Wavenumbers (cm '): 1080s, 1030sh, 1004s, 977s, 949s, 929s, 770, 745, 651w, 624, 592, 530, 501, 
490sh, 468s, 435, 420sh. 


BeSi53 ~ Hingganite-(Y) | YBe(Si0O,)(OH) 


0.9 

0.8 
O 
O 
S 
Bs 
= 
OS 
t 
= 

0.6 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm) 


Locality: Ploskaya Mt., Keivy massif, Kola peninsula, Murnansk region, Russia. 

Description: White radial aggregate from the association with fluorite. Identified by IR spectrum and 
semiquantitative electron microprobe analysis. 

Wavenumbers (cm '): 3510, 1009s, 983s, 931s, 911s, 803, 780sh, 760sh, 718, 587w, 530sh, 506, 
453, 439, 420sh. 


584 2 IR Spectra of Minerals and Reference Samples Data 
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Locality: Vesle Argya island, Langesundsfjord district, Larvik, Vestfold, Norway (type locality). 

Description: White clusters of prismatic crystals from the association with zircon, aegirine, albite 
and eudialyte. The empirical formula is (electron microprobe) Ko 7Na¢ 9Be2Si;5 3Als 7O30F 1.8 
(O,OH)9.2:nH20. 

Wavenumbers (cm): 3550w, 3395w, 1630w, 1173, 1126, 1094s, 1057s, 1025s, 999s, 976s, 795, 
764s, 709, 665sh, 600sh, 545sh, 525w, 502, 481, 458, 440, 418. 


BeSi56 = Genthelvite  Zn,Be3(Si0O,.)3S 
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Locality: Tavastila, Kymi, Finland. 

Description: Yellow tetrahedral crystals from the association with smithsonite and mica. The 
empirical formula is (electron microprobe) Znz 33Mno.79F€0.77Alo.10B€3S12.99012S1 02. 

Wavenumbers (cm~ *): 980sh, 952s, 928s, 914s, 776, 753, 716, 700sh, 541, 529, 380w. 


2.7 Silicates 585 
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Locality: Shomiokitovoe pegmatite, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, 
Murnansk region, Russia. 

Description: White fine-grained aggregate in hydrothermally altered pegmatite. Identified by IR 
spectrum. 

Wavenumbers (cm~!): 3525, 3470, 1664w, 1151s, 1114s, 1014s, 886w, 872, 825sh, 794s, 741, 
670w, 635w, 599, 507, 453, 422s, 400. 


BeSi58 Hggtuvaite (Ca,Na)(Fe**,Fe°* ,Ti)e(Si,Be, Al) 609 
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Locality: Near Høgtuva Mt. and Mo i Rama town, Nordland Co., Norway (type locality). 
Description: Black grains from the association with amphibole and magnetite. The empirical formula 

is (electron microprobe) (Ca; 94Nao,.17)(Fes.3gTio.41Mgo.13Ct0.08)(Si4.37Be,Alo.72)O20. 
Wavenumbers (cm~!): 1083, 985s, 960s, 836, 744w, 518, 454, 410. 


586 2 IR Spectra of Minerals and Reference Samples Data 


BeSi59 Tugtupite Na,g(BeAIS14,0,3)Cl 
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Locality: Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Light green rim around chkalovite crystal. Shows yellow fluorescence under LW UW 
radiation. Associated mineral is ussingite. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3340w, 1685w, 1064s, 1045s, 979s, 945sh, 783, 754, 726s, 652, 615, 
495sh, 472s. 


BeSi60  Bertrandite Be,Si,0,7(OH)>, 
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Locality: Tavayok river, Sengischorr Mt., Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Aggregate of pale yellow fibrous crystals from the association with epididymite and 
sphaerobertrandite. Identified by IR spectrum. 

Wavenumbers (cm '): 3625w, 3585, 3547, 1095s, 1010, 945s, 892, 826s, 772, 748s, 736s, 717s, 
688, 640w, 541, 525sh, 450w, 426. 


2.7 Silicates 587 


BeSi61 Beryllosilicate BeSi61  BaBe2Si207:nH20 
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Locality: Vuoriyarvi alkaline—ultrabasic massif, Northern Karelia, Russia. 
Description: White aggregate. Investigated by A.V. Voloshin. Needs further investigation. 


Wavenumbers (cm~‘): 3500sh, 3445, 3330sh, 1625w, 1550sh, 1450w, 1390w, 1180w, 1142w, 
1065sh, 1035sh, 990s, 955sh, 910s, 814w, 769, 750sh, 714, 676w, 660w, 588, 541, 448s, 417. 


BeSi62 Sphaerobertrandite Be3Si0,(OH)> 
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Locality: Sengischorr Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia 
(neotype locality). 

Description: White fine-grained aggregate from the association with epididymite, aegirine and 
natrolite. Identified by IR spectrum. 

Wavenumbers (cm '): 3600w, 3543, 3500, 3400w, 3280sh, 1155, 1115sh, 1095, 1016s, 966s, 935s, 
899s, 839s, 773s, 718s, 679, 645, 618w, 499, 453w, 427w. 
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Locality: Lake Ishkul, Ilmeny (Il’menskie) Mts., South Urals, Russia (type locality). 
Description: Black grain from the association with danalite, phenakite, titanite, potassian calcic 
amphiboles, biotite, ilmenite, magnetite, ferrocolumbite, fergusonite-(Y), and samarskite-(Y). 


Investigated by Yu.S. Kobyashev. 
Wavenumbers (cm *): 1085sh, 1005sh, 951s, 840, 750, 694, 642w, 527, 462, 405sh. 


BeSi64 Bohseite Ca,Be3AISig0Q75(OH)3 
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Locality: Ermakovskoe Be deposit, Republic of Buryatia, Transbaikal area, Siberia, Russia. 

Description: White radial aggregate of flattened prismatic crystals from the association with 
fluorite and plagioclase. Al-deficient variety. The empirical formula is (electron microprobe, 
Be calculated) (Ca3 74Nao.20Mngo,10)(Alo.19F 0,12) Be3.69519,00(0,OH)28. 

Wavenumbers (cm): 3625w, 3553, 1181, 1143, 1031sh, 1008s, 980sh, 944, 908, 821, 785sh, 760s, 


663, 612w, 570, 533, 496, 451s, 404. 


2.7 Silicates 589 
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Locality: Borehole at the Solongo boron deposit, basin of the Vitim river, southern part of the 
Vitimskoe plateau, Buryatia, Transbaikal Region, Russia. 

Description: White fine-grained aggregate from the association with turneaureite, pentahydroborite 
and brucite. Identified by IR spectrum and powder X-ray diffraction pattern. Ca:Si = 4:2.9 
(in atomic proportions, by electron microprobe data). Contains admixture of Mn-bearing brucite 
(the bands at 3,680 and 441 cm™ °’). 

Wavenumbers (cm ‘): 3680, 3544w, 3478, 3390w, 3310sh, 3200w, 3050w, 1450w, 1370, 1280sh, 
1245, 1175, 1090sh, 1043s, 1003s, 953s, 910sh, 854sh, 791, 705w, 635sh, 625, 610sh, 530sh, 505, 441. 


BSi2  Bakerite =HCa,B5Si13;0;.(OH)a 
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Locality: Corkscrew Canyon, Black Mts., Furnace Creek district, Death Valley, Inyo Co., California, 
USA. 

Description: White porcelain-like. Identified by IR spectrum. Ca:Si = 4:3.1 (in atomic proportions, 
by electron microprobe data). The band at 1367 cm7' indicates possible presence of H* cation. 

Wavenumbers (cm '): 3485, 3400, 3150sh, 1650w, 1367w, 1165, 1095, 1041s, 996s, 946s, 918s, 
855sh, 785, 745sh, 692, 573w, 527, 492. 


590 2 IR Spectra of Minerals and Reference Samples Data 
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Locality: Mexquitic, San Luis Potosi, Mexico (type locality). 
Description: Black crystal. Streak is brown. Identified by IR spectrum and qualitative electron 


microprobe analysis. 
Wavenumbers (cm ‘): 3500w, 1400sh, 1343, 1257, 1110sh, 1094s, 1019s, 985sh, 779, 735sh, 714, 
631, 558, 490s, 470sh. 


BSi4 Boromuscovite KAI>(BSi3;0;,9)(OH)> 
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Locality: Little Three mine, Ramona pegmatite district, San Diego Co., California, USA (type 
locality). 
Description: Microcrystalline crust. Identified by IR spectrum. Al:Si ~ 2:3 (in atomic proportions, 


by electron microprobe data). 
Wavenumbers (cm): 3603, 1100sh, 1012s, 915sh, 875sh, 551s, 535s, 468. 


2.7 Silicates 591 


BSi5  Boromuscovite KAL(BSiOi0o (OH) 
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Locality: Mika pegmatite, Kukurt, Pamir Mts., Tajikistan. 

Description: Yellow spherulite from the association with lepidolite, microcline, quartz, elbaite and 
topaz. Identified by IR spectrum and semiquantitative electron microprobe analysis. Al:Si ~ 2:3 
(in atomic proportions). 

Wavenumbers (cm *): 3610, 1070sh, 1012s, 920sh, 885sh, 560s, 490, 460sh, 420sh. 


BSi7 Grandidierite (Mg,Fe*)Al;(BO3)(SiO,)O> 
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Locality: Andrahomana, Taolanaro (Fort Dauphin), Madagascar (type locality). 

Description: Green granular aggregate. Identified by IR spectrum. Contains OH-groups. 

Wavenumbers (cm ‘): 3620sh, 3525w, 3390w, 3310w, 1465, 1412, 1370sh, 1306, 1055sh, 986s, 
962, 884, 791w, 740, 701, 670, 619, 602s, 569s, 550s, 530, 504, 457, 444, 427. 


592 2 IR Spectra of Minerals and Reference Samples Data 
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Locality: Dara-i Pioz glacier, Dara-i Pioz alkaline massif, Tien Shan Mts., Tajikistan. 

Description: Colourless grains with light lilac fluorescence under short-wave UV radiation. 
Associated mineral is reedmergnerite. Identified by IR spectrum and semiquantitative electron 
microprobe analysis (Ca > Y + REE in atomic proportions). 

Wavenumbers (cm~!): 1146s, 1097s, 1050sh, 997s, 946s, 910sh, 860, 840sh, 773, 723, 675sh, 566, 
527, 480s, 460sh, 410. 


BSi9 Hyalotekite (Ba,Pb,K)4(Ca, Y )2Sig(B,Be)2(Si,B)2O.gF 
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Locality: Dara-i Pioz glacier, Dara-i Pioz alkaline massif, Tien Shan Mts., Tajikistan. 

Description: White grains with yellow to lilac fluorescence under short-wave UV radiation. 
Associated minerals are kupletskite-(Ce), microcline and quartz. Identified by IR spectrum and 
semiquantitative electron microprobe analysis. 

Wavenumbers (cm_?): 1148s, 1095s, 1016s, 997s, 952s, 905sh, 870sh, 780w, 752w, 726, 672w, 
650sh, 571, 528, 490sh, 480, 462, 420sh. 


2.7 Silicates 593 


BSi10 Hyalotekite (Ba,Pb,K)4(Ca, Y )2Sig(B ,Be)2(Si1,B)2052F 
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Locality: Dara-i Pioz glacier, Dara-i Pioz alkaline massif, Tien Shan Mts., Tajikistan. 
Description: White grains with lilac fluorescence under short-wave UV radiation. Identified by IR 


spectrum. 
Wavenumbers (cm~'): 1149s, 1098s, 1050sh, 1010sh, 998s, 950s, 905sh, 865sh, 781w, 753w, 726, 
672w, 570, 529, 494, 485, 463, 427w. 


BSill Datolite ©CaBSi0O,(OH) 
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Locality: Bor quarry, Dalnegorsk, Primorskiy Kray, Russia. 

Description: Yellowish-green crystal from the association with apophyllite, quartz and calcite. 
The empirical formula is (electron microprobe) Cag 997Mno 92Feo 91 BSi9.9gAlo.92 (OH,O). 

Wavenumbers (cm '): 3495, 1156, 1098, 1041s, 1006s, 988s, 943s, 918s, 882s, 850, 784, 689, 572, 
520sh, 496, 471, 450, 417. 


594 2 IR Spectra of Minerals and Reference Samples Data 


BSi12 Datolite CaBSiO4(OH) 


1.0 
0.8 

oO 

QO 

= 

fae} 

S 06 

= 

N 

£ 

fae) 

= 04 
0.2 


500 1000 1500 2000 3000 3500 4000 
Wavenumber (cm`’ 
Locality Borehole at the Korshunovskoe iron deposit, Irkutsk region, Siberia, Russia. 
Description: White powdery from the association with halite. Identified by IR spectrum. 


Wavenumbers (cm7’): 3495, 3420w, 1157, 1093s, 1040s, 1016s, 992s, 947, 919s, 881s, 852, 785, 
690, 572, 525sh, 507, 472, 450, 417. 


BSi13  Kornerupine (O,Mg,Fe)(Al,Mg,Fe)o(S1,Al,B);(O,OH,F)22 
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Locality: Andrahomana, Taolanaro (Fort Dauphin), Madagascar. 

Description: Green prismatic crystal. Identified by IR spectrum. Mg:Al:Si:Fe = 26:44:28:2 
(in atomic proportions, by electron microprobe data). 

Wavenumbers (cm): 3595w, 3550w, 1160sh, 1082s, 993s, 970sh, 905sh, 878s, 773, 727s, 710sh, 
642, 602, 580sh, 507, 481s, 456s, 402s. 


2.7 Silicates 595 


BSil4 Kalborsite © K¢(Al4Si¢05))[B(OH),]Cl 
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Locality: Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Colourless crystal from the association with merlinoite, cancrisilite, orthoclase, 
sodalite, nepheline, aegirine and lamprophyllite. Identified by chemical composition and powder 
X-ray diffraction pattern. The empirical formula is (K5.6ọNao.0.045f0.01)(Al4.08S15.95020) 
[B1.12(OH)3 og8F0.03]Cl1 o>. Tetragonal, a = 9.84(1), c = 13.09(1) A. 

Wavenumbers (cm ~‘): 3635sh, 3595sh, 3573, 3560sh, 3400w, 3200sh, 1640w, 1194, 1130sh, 
1095sh, 1045sh, 1015sh, 988s, 970sh, 950sh, 891, 757w, 722, 707, 677, 627s, 574, 517w, 424s. 


BSilS  Kornerupine (0,Mg,Fe)(Al,Mg,Fe)o(Si,AI,B)5(O,OH,F)22 
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Locality: Dara-i Stazh river, Pyandzh River valley, Pamir Mts., Tajikistan. 

Description: White columnar aggregate. Identified by IR spectrum and powder X-ray diffraction 
pattern. Mg:Al:Si:Fe = 28:42:27:3 (in atomic proportions, by electron microprobe data). 

Wavenumbers (cm): 3590, 3350, 1164sh, 1090s, 962s, 886, 796, 774, 759, 725s, 700, 638, 613, 
580sh, 505sh, 475sh, 456s, 401. 


596 2 IR Spectra of Minerals and Reference Samples Data 


BSi16 Kapitsaite-(Y) (Ba,K)4(Y ,Ca)2Sig(B,Si)40ogF 
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Locality: Dara-i Pioz glacier, Dara-i Pioz alkaline massif, Tien Shan Mts., Tajikistan (type locality). 

Description: Colourless grains from the association with quartz, reedmergnerite, leucosphenite, 
polylithionite, pectolite, pyrochlore and aegirine. Holotype sample. The empirical formula is 
(Ba3.55Ko.26Pbo.12Nao.07)(Y 1.00€Ca0.79Nao.14Gdo.05DY0.05Ndo.035Mo0,.03ETo.03C&0.01H00.01 Y bo.01) 
(Siz 99Alo.91)(B3.55S19.30)027.95F1.95. Triclinic, space group 7-1; a= 11.181, b = 10.850, 
c = 10.252 A, a= 90.64°, p = 90.05°, y = 89.97°. Optically biaxial (+), a@ = 1.624, 
B = 1.628, y = 1.637. Deac = 3.80 g/cm, Dmeas = 3.74(3) g/cm”. Strong lines of powder 
X-ray diffraction pattern [d, A (I, %)] are 7.80 (70), 3.77 (100), 3.73 (70), 3.24 (75), 2.93 (80), 
2.90 (90), 2.74 (65). 

Wavenumbers (cm): 1151s, 1088s, 1026s, 987s, 944s, 907s, 856, 783w, 759, 725, 673w, 573, 531, 
501, 461, 420w. 


BSi17 = Danburite = =CaB SiOx 
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2.7 Silicates 597 


Locality: Dalnegorsk, Primorskiy Kray, Russia. 

Description: Colourless prismatic crystal from the association with apophyllite, quartz and calcite. 
Identified by IR spectrum. 

Wavenumbers (cm *): 1155sh, 1135s, 1100s, 1025s, 1007s, 968s, 942s, 873s, 816, 749w, 699, 658, 
617, 525, 487, 477, 455w, 435, 420. 


BSil8 Dravite NaMe3Al,(Si,O1s)(BO3)3(OH), 
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Locality: Placer at the Glubokaya river, near Sysert’, Middle Urals, Russia. 
Description: Black rubble with conchoidal fracture. Fe-rich variety. The empirical formula is 
(Nao.g4Cao.14)(Mg 1 48F€1.03Lio.27 Tio. 14MnN0.04Al0.04)Al6.00(S16.00018)(BO3)3(0H,0)4. 
Wavenumbers (cm™®: 3555, 1350, 1266s, 1086s, 1037s, 977s, 778, 755sh, 711, 648w, 600sh, 557, 
500s, 420. 
BSil9 Dravite NaMg3Al6(Si6O18)(BO3)(OH)4 
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598 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Luc Yen, Yen Bai Province, Vietnam. 

Description: Light green crystal. Ca-rich variety. The empirical formula is (electron microprobe) 
(Nao.53Cao.44)(Mg2 g4Alo.10F €0.06) Ale.o0(Sis.93Al0.07013)(BO3)3(OH,O)4. 

Wavenumbers (cm~!): 3555, 1347, 1254, 1247, 1085s, 1047s, 982s, 790sh, 777, 715, 649w, 604, 
571, 504s, 490sh, 460sh, 418. 


BSi20 Dravite © NaMeg3Al,(Si,O1s)(BO3)3(OH), 


1.0 


we 


= 
oo 


Transmittance 
(a; 
ON 


0.4 


500 1000 1500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Kukh-i Lal gem spinel deposit, Pyandzh River valley, Pamir Mts., Tajikistan. 

Description: Yellowish-brown long-prismatic crystal. The empirical formula is (Nap.72Cag 05) 
(Mg. 15Alo.51Lbio0.18Feo.11)Al6.o0(Si6.00013)(BO3)3(OH,O)4. 

Wavenumbers (cm~'): 3560, 3490sh, 1361, 1269s, 1095sh, 1075s, 1044s, 987s, 785, 761, 714, 
610sh, 577, 511s, 465sh, 424. 


BSi21 Dumortierite Al7(S104)3(BO3)O3 
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2.7 Silicates 599 


Locality: Sohavina, Madagascar. 

Description: Blue fibrous aggregate from the association with chrysoberyl, quartz and garnet. The 
empirical formula is (electron microprobe) (Al6.78F€0.01M80.02T10.02)(S103)2(BO3)X(0,0H);. 

Wavenumbers (cm ‘): 3485w, 1455sh, 1397, 1362, 1165sh, 1080s, 1050sh, 980sh, 955sh, 850, 
790sh, 776s, 720, 694, 642s, 602s, 526, 472s, 431. 


BSi22 Dumortierite Al,(SiO,);(BO;)0; 
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Locality: Uvildy lake, South Urals, Russia. 

Description: Honey-yellow fibrous aggregate from the association with olenite. Identified by IR 
spectrum and qualitative electron microprobe analysis. Contains admixture of quartz. 

Wavenumbers (cm *): 3475w, 1385sh, 1361, 1165sh, 1140sh, 1082s, 1045sh, 1010sh, 948, 880sh, 
868, 795sh, 776, 760, 723, 697w, 640s, 610s, 580s, 526s, 470s, 425s. 


BSi23  Mottanaite-(Ce)  Ca(Ce,Ca) AlBe2Si14B4024 
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600 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Monte Cavalluccio, Sacrofano caldera, Campagnano, north of Rome, Italy (type locality). 

Description: Brown platy crystals from the association with sanidine and titanite. Confirmed by 
semiquantitative electron microprobe analysis. 

Wavenumbers (cm~ '): 3455w, 1172s, 1080, 1010sh, 975sh, 919s, 835sh, 782s, 713, 648, 526, 
505sh, 475sh. 


BSi24 = =Magnesiofoitite O(Mg>Al)Al.6(Sig0;3)(BO3)3(OH)4 
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Locality: Kukh-i Lal gem spinel deposit, Pyandzh River valley, Pamir Mts., Tajikistan. 

Description: Brown prismatic crystal. The empirical formula is (electron microprobe) 
Nao 30(Mg1.74Alo.9sFeo.20Ti9.02)Al¢.o0(Si15.94Al0,.06018)(BO3)3(OH)a4. 

Wavenumbers (cm *): 3545, 3490, 1360, 1278, 1105sh, 1047s, 986s, 860w, 784, 760, 713, 640sh, 
610sh, 579, 512s, 426. 

BSi25 = Malinkoite NaBSiO, 


1.0 
0.8 


0.6 


Transmittance 


0.4 


0.2 


250 750 1250 1750 


Wavenumber (cm’) 


2.7 Silicates 601 


Locality: Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia (type 
locality). 

Description: Colourless grains from the association with ussingite, chkalovite, nordite, 
gerasimovskite and neptunite. Holotype sample. The empirical formula is Na; o0B0.98S11 0104.00. 

Hexagonal, space group P63, a = 13.8964, c = 7.7001 A. Optically uniaxial (—), €e = 1.591, 

w= 1.5352.) 96 = 292 g/cm’, D meas = 2.90 g/cm’. Strong lines of powder X-ray diffraction pattern 

[d, A (I, %)] are 3.86 (60), 3.61 (60), 2.780 (100), 2.320 (70), 2.216 (90), 1.928 (50), 1.721 (70). 

Wavenumbers (cm *): 1125sh, 1100sh, 1080s, 1060s, 980s, 950sh, 917s, 910sh, 884s, 870sh, 805, 
647w, 599s, 581, 575, 541, 515, 486w, 475. 


BSi26 Axinite-(Mn) Ca ,Mn**A1,(Si,07),BO(OH) 
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Locality: Uchaly, Bashkortostan, South Urals, Russia. 

Description: Yellow granular aggregate. The empirical formula is (electron microprobe) 
(Ca1.73Mno.22)(Mn0.90M80.07F€0.03)Al2.00(S13.93Al0.07014)BO(OH). 

Wavenumbers (cm~ *): 3385, 1098, 1069s, 1041s, 1006, 983, 930s, 890s, 876s, 780w, 665w, 602, 
580, 549, 515, 496, 455s, 425. 


BSi27 Axinite-(Mg) CaMgAl(Si2O7)2BO(OH) 
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602 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Quartz Hills, near Aksu, Northern Kazakhstan. 

Description: Brown grains. The empirical formula is (Caz 15Nag 03)(Mgo asFe~*o,33Mno,11)(Al, 73Fe?*9 20) 
(Si4.02014)Bo.9801.13(0HD)o.6s. 

Wavenumbers (cm~ *): 3375, 1103, 1074s, 1045s, 1010, 984, 937s, 891s, 879s, 780w, 664w, 630sh, 
600sh, 584, 548, 518, 477, 453s, 429. 


BSi28 Manandonite = Li,Al4(Si,AIBO;,9)(OH): 
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Locality: Antandrokomby pegmatite, Manandona river, near Antsirabe, Madagascar (type locality). 
Description: Lamellar aggregate from the association with elbaite, quartz, microcline and albite. 


Wavenumbers (cm™‘): 3570sh, 3430, 3370sh, 1620w, 1050sh, 1017s, 967s, 920sh, 826, 707w, 
600sh, 552, 490, 399. 


BSi29 = Maleevite BaB>Si,0g 
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2.7 Silicates 603 


Locality: Dara-i Pioz glacier, Dara-i Pioz alkaline massif, Tien Shan Mts., Tajikistan (type locality). 

Description: White grains from the association with aegirine, microcline, quartz, arfvedsonite, 
polylithionite, reedmergnerite, kupletskite-(Cs), hyalotekite, albite, etc. Holotype sample. The 
empirical formula is (Bao.99Pb0.01)B1.99512.01 Og. Orthorhombic, space group Pmma, a = 8.141(2), 
b = 8.176(2), c = 9.038(2) A. Optically uniaxial (—), a = 1.649(2), 6 = 1.656(2), y = 1.656(2). 
Dear = 3.79 g/cm’, Dues m 5 OL) g/cm’. Strong lines of powder X-ray diffraction pattern 
[d, A (I, %)] are 3.62 (100), 2.021 (70), 6.07 (60), 3.39 (60), 2.83 (50), 2.481 (40), 4.86 (30). 

Wavenumbers (cm~'): 1200sh, 1149, 1093, 1012s, 957s, 943s, 865, 735, 702w, 675, 632, 612w, 
592, 527w, 517w, 468. 


BSi31 Olenite (Na,O)A13A1,(Sig¢0,s)(BO3)3(0,OH), 
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Locality: Uvildy lake, South Urals, Russia. 

Description: Blue crystals from the association with dumortierite. Identified by IR spectrum and 
semiquantitative electron microprobe analysis. 

Wavenumbers (cm ‘): 3445, 3370sh, 1315s, 1110s, 1074s, 1016s, 865w, 780, 749, 719, 650, 584s, 
519s, 465sh, 430. 


BSi32 Rossmanite O(LIiAI,)Al,(Si¢0)2)(BO3)3(OH), 
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604 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Turgenevskoe deposit, Primorskiy Kray, Russia. 

Description: Pink prismatic crystals from pegmatite. The empirical formula is Nag 4(Al> oL1, 0) 
Al6.o(Si6018)(BO3)3(OH,O)4. 

Wavenumbers (cm~: 3645w, 3575, 3455, 1358, 1306, 1260sh, 1110sh, 1083s, 1031s, 998s, 880sh, 
786, 750w, 720, 655sh, 585sh, 565sh, 511s, 480sh. 


BSi33 Reedmergnerite NaBSi3;Og 


1.0 
Or 

0.8 

O 

Q 

= 

S 0.6 

= 

TN 

= 

lao) 

© 04 
0.2 


500 1000 1500 3000 3500 4000 


Wavenumber (cm') 
Locality: Dara-i Pioz glacier, Dara-i Pioz alkaline massif, Tien Shan Mts., Tajikistan. 
Description: Yellow granular aggregate. Identified by IR spectrum. 
Wavenumbers (cm ‘): 1172s, 1147s, 1119s, 1070sh, 1043s, 1023s, 982s, 959s, 916, 862, 799w, 
718w, 726, 687, 658, 616w, 536, 499, 475sh, 467s, 415, 376. 


BSi34 = Prismatine = (0,Fe,Mg)(Mg,Al,Fe)5Al,Si9(S1,Al)2(B,S1,Al)(O,OH,F)22 
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Locality: Granulite outcrop, Waldheim railroad station, Dobeln, Saxony, Germany (type locality). 

Description: Grey-green prismatic crystal from granulite. Identified by IR spectrum. The empirical 
formula is (electron microprobe) Mg3 3Fep 6Al6.3813.3B,(OH,O,F)2>. 

Wavenumbers (cm~'): 3525w, 1150sh, 1088s, 986s, 904, 877s, 795sh, 775, 730s, 710s, 647, 608, 
507s, 485s, 463s, 408s. 


2.7 Silicates 605 


BSi35  Searlesite NaBSi20;(O0H)2 
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Locality: Searles Lake, San Bernardino Co., California, USA (type locality). 

Description: White crystals from the association with trona. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3605, 3515, 1189s, 1113s, 1050s, 1029s, 1008s, 980sh, 944, 885w, 842s, 
788, 662, 623w, 545, 460sh, 443s, 420sh. 


BSi36 —— Stillwellite-(Ce) CeBSiO; 
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Locality: Dara-i Pioz glacier, Dara-i Pioz alkaline massif, Tien Shan Mts., Tajikistan. 

Description: Orange crystal from the association with baratovite, aegirine and quartz. Identified by 
IR spectrum. 

Wavenumbers (cm ‘): 3350w, 1370w, 1165sh, 1075s, 1034s, 1025sh, 983, 940sh, 927s, 878s, 820, 
800sh, 736, 695w, 672w, 645, 607w, 560w, 532, 487, 451. 


606 2 IR Spectra of Minerals and Reference Samples Data 


BSi37 Tadzhikite-(Ce) | Cax(Ca, Y)2(Ce, Y,)2(Ti,Fe**,Al)[B4Si40}6(0,OH)¢](OH)> 
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Locality: Dara-i Pioz glacier, Dara-i Pioz alkaline massif, Tien Shan Mts., Tajikistan (type locality). 

Description: Brown prismatic crystals from granular quartz. Identified by IR spectrum and chemical 
analysis. The empirical formula is Caz.0o0o(Ca1.21 Yo.79) (Yo.64C€0.58Ndo.24La0.15DY0.07Efr0.058M0.03 
Hoo.01)(Tio.39F€0.36Al0.24)B3.87S14.13(0,0H)s. 

Although tadzhikite-(Y) has been discredited and be renamed into tadzhikite-(Ce), these data show 

that it could be considered as a valid mineral species. 

Wavenumbers (cm '): 3430w, 1620w, 1400sh, 1148s, 1082, 960sh, 895s, 800sh, 728, 655w, 609w, 
527, 487, 445sh. 


BSi38 Tienshanite KNa; (Na,K, LI )s(Ca,Y )2B ag6Mng(Ti,Nb)6Si3¢6B 201 14[O,F,(OH)] 11 
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Locality: Dara-i Pioz glacier, Dara-i Pioz alkaline massif, Tien Shan Mts., Tajikistan (type locality). 

Description: Greenish-grey grain from the association with microcline and astrophyllite. Identified 
by IR spectrum. 

Wavenumbers (cm *): 3410w, 1136, 1077s, 980s, 944s, 885, 802, 754w, 733s, 716, 682w, 654, 
639w, 615, 588w, 546s, 513, 500sh, 461, 434. 


2.7 Silicates 607 


BSi39 Taramellite Ba,(Fe°*,Ti,Fe**,Mg)4(B>Sig077)O>Cl, 
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Locality: Candoglia, Piemonte, Italy (type locality). 

Description: Brown tabular crystals from the association with calcite, diopside, actinolite and 
celsian. Identified by IR spectrum and semiquantitative electron microprobe analysis. 

Wavenumbers (cm '): 3580w, 3550sh, 3315w, 1588w, 1090sh, 1068s, 1017s, 993s, 960sh, 912s, 
877s, 794, 762, 734, 711s, 681, 660sh, 650sh, 612, 595, 555sh, 537w, 484s, 457. 


BSi40 Titantaramellite Ba,(Ti,Fe°*,Fe**,Mg)4(B>SigO>7)O.Cl, 
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Locality: Esquire #8 Claim, Big Creek, Fresno Co., California, USA. 

Description: Dark brown tabular crystals from the association with anandite, bazirite, celsian and 
quartz. Identified by IR spectrum and chemical composition. The empirical formula is (electron 
microprobe) (Baz 9gKo.01)(T11.34Fe1.57Mgo.46Alo.07CT0.03)(B2Sig.00027)02Clo.62. 

Wavenumbers (cm~ *): 3585w, 1592w, 1070s, 1019s, 991s, 906s, 880sh, 787, 765, 731, 711s, 681, 
660sh, 612, 596, 565w, 535w, 483s, 390. 
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BSi41  Tritomite-(Y) (Y,Ca,REE)3(Al,Fe°*)B>Si3;(O,OH),: 
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Locality: Cardiff township, Haliburton Co., Ontario, Canada (type locality). 


Description: Dark brown. Metamict and hydrated variety. Confirmed by semiquantitative electron 


microprobe analysis. 
Wavenumbers (cm *): 3300, 1635w, 1140sh, 1015s, 991s, 845s, 580sh, 490, 458, 425sh. 


BSi42 Tinzenite CaMn?*,Al,(Si,O,),BO(OH) 
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Locality: Falotte, near Tinzen, Oberhalbstein, Albula valley, Grischun, Switzerland. 

Description: Yellow aggregate from the association with braunite and quartz. Identified by IR 
spectrum and chemical composition. The empirical formula is (electron microprobe) 
Cay .oo(Mny.55Cao.30F €0.06)(Al 1 .92F€0.08)(Si3.97Al0.03014) BO(OH). 

Wavenumbers (cm '): 3340, 1095sh, 1066s, 1043s, 1006, 927s, 890s, 872s, 781, 673w, 635sh, 607, 
582, 555, 520, 482, 461, 452, 435. 


2.7 Silicates 609 


BSi44 Foitite © O[Fe**,(Al, Fe°^]Ale(SisO18)(BO3)(OH)4 
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Locality: Mokrusha pegmatite, Murzinka, Middle Urals, Russia. 

Description: Black long-prismatic crystal. The empirical formula is (electron microprobe) 
(Oo.51Nao.46Cao.03)(Fe2.29Mgo.11Mino 04Alo.s6)Ale(Sig6018)(BO3)3(OH)4. 

Wavenumbers (cm~ *): 3555, 3480, 1326, 1270s, 1095sh, 1065sh, 1028s, 982s, 855w, 780, 750, 706, 
665sh, 653, 632, 607, 580sh, 550sh, 510s, 448, 420. 


BSi45 Uvite CaMg3Al¢(Sig0)3)(BO3)3 [(OH)30] 
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Locality: An unknown locality in China. 

Description: Black grains from the association with corundum. The empirical formula is (electron 
microprobe) (Cag goNao.13)(Mg2.38Feo.soAlo.12)(Als.95T10.05)(Si5.71Alo.29018)(BO3)3[(OH)30]. 

Wavenumbers (cm ‘): 3565, 1352, 1290sh, 1254s, 1084s, 1036s, 985s, 777, 713, 680w, 649w, 
570sh, 503s, 420. 


610 2 IR Spectra of Minerals and Reference Samples Data 


BSi46 Schori! = NaFe2*3Al¢(Si¢Q12)(BO3)3(OH)4 
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Locality: Amazonitovyi pegmatite, Pamir, Tajikistan. 

Description: Dark brown crystal. Li-bearing variety. The empirical formula is (electron microprobe, 
Li calculated) (Nao 93Ko 04)(Fe2.o6Lio.soMno.290Mgo.15)Al6(Si¢.00018)(BO3)3(OH)4. 

Wavenumbers (cm *): 3558, 1318, 1263s, 1091s, 1039s, 974s, 777, 752, 710, 669, 607, 545sh, 505s, 
490sh, 447, 417. 


BSi47 Elbaite  Na(Li, sAl, 5)Alg(Si¢O,)(BO3)3(OH), 
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Locality: Vasin-Myl’k Mt., Voron’i Tundry, Kola peninsula, Murnansk region, Russia. 

Description: Pink crystal from the association with holtite, albite and quartz. 

Wavenumbers (cm ‘): 3585, 3465, 1480sh, 1364, 1325sh, 1295, 1185sh, 1109s, 1075s, 1030s, 992s, 
875sh, 785, 720, 630sh, 585sh, 564, 508s, 460sh. 


2.7 Silicates 611 


BSi48 Schori NaFe2*3Al¢(Si¢Q12)(BO3)3(OH)4 
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Locality: Sherlovaya Gora, Adun-Cholon range, Chita Oblast’, Transbaikal Region, Eastern Siberia, 
Russia. 

Description: Aggregate of black prismatic crystals. The empirical formula is (electron microprobe) 
(Nao.g1Ko.03)(Fe2.76Mgo.19Mno 02)(Als.93Fe0.07)(Si6.00018)(BO3)3(OH)a. 

Wavenumbers (cm *): 3530sh, 3500, 1400sh, 1345, 1290sh, 1270, 1085sh, 1038s, 982s, 865sh, 779, 
753w, 707, 652w, 602w, 575sh, 545sh, 506s. 


BSi49 Holtite = Al,(Al,Ta)(Si,Sb)3BO,5(0,OH)> 
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Locality: Vasin-Myl’k Mt., Voron’i Tundras, Kola peninsula, Murnansk region, Russia. 

Description: Grey prismatic crystals with blue fluorescence under short-wave UV radiation, from 
the association with elbaite, albite, quartz and trilithionite. Confirmed by qualitative electron 
microprobe analysis. 

Wavenumbers (cm~'): 3480w, 3380w, 1356, 1310sh, 1170sh, 1082s, 1017s, 935sh, 858, 830sh, 
745sh, 726, 634s, 600s, 541s, 525sh, 466s, 417. 


612 2 IR Spectra of Minerals and Reference Samples Data 


BSi50 Fluoruvite (Ca,Na)Mg3(Al,Mg)¢(Sig018)(BO3)3[(OH)3(F,O) | 
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Locality: Kukh-i Lal gem spinel deposit, Pyandzh River valley, Pamir Mts., Tajikistan. 
Description: Green lens-like crystals from the association with forsterite, lizardite, spinel, rutile, 
hydrotalcite and phlogopite. The empirical formula is (Cao.6s6Nao.34)(M8g3.27Al5 66T10.05) 


(Si6.0001g)(BO3)3[(OH)3Fo.4400.42(OH)o.14]. 
Wavenumbers (cm *): 3620sh, 3575, 1345, 1275sh, 1253s, 1085s, 1040sh, 982s, 960sh, 790sh, 779, 


727, 713, 650w, 601, 570, 503s, 485sh, 415. 


BSi51  Axinite-(Mn) Ca ,Mn**A1,(Si,07),BO(OH) 
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Locality: Bor quarry, Dalnegorsk, Primorskiy Kray, Russia. 

Description: Brown crystal. Fe-rich variety. The empirical formula is (electron microprobe) 
Ca2.06Mno.66F€0.35Al1 96(S13.99Al0.01014)BO(OH). 

Wavenumbers (cm): 3390, 1098s, 1068s, 1039s, 1004s, 979, 932s, 986s, 855sh, 825sh, 777, 
680sh, 664, 629, 600sh, 579s, 547s, 514, 475, 454s, 430s, 410sh. 


2.7 Silicates 613 


BSi52 Fluoro-elbaite Na(Li, sAl; 5)Alę(SisO15)(BO3) (OHF 
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Locality: Viitaniemi pegmatite, Eräjärvi area, Orivesi, Finland. 

Description: Light blue crystal from the association with albite, amblygonite and trilithionite. Fe-rich 
variety. The empirical formula is (electron microprobe) Nao .9g(Alo.92Feo.77L11.24Mno 97)(SigO 18) 
(BO3)3(OH,H20)3 2Fo.s. 

Wavenumbers (cm~: 3585w, 3555, 3490, 3440sh, 1610w, 1345, 1298, 1260sh, 1099s, 1056s, 
1023s, 984s, 851w, 790sh, 781, 755w, 716, 659, 620, 583, 550, 510s, 458s, 425sh. 


BSi53 Hellandite-(Y) (Ca, Y)4(Y,Ca)>(Al,Fe**)B4Si407>(OH)> 
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Locality: Tusion River valley, Pamir Mts., Tajikistan. 
Description: Brown with conchoidal fracture. Investigated by chemical composition and powder 


X-ray diffraction pattern. 
Wavenumbers (cm): 3390, 1613w, 1400sh, 1150s, 1079s, 980sh, 915sh, 884s, 742, 664w, 630sh, 


595, 506, 459. 


614 2 IR Spectra of Minerals and Reference Samples Data 


BSi54 Serendibite Ca(Mg,Al)6(S1,A1,B)6O20 


0.9 
(D) 
2 07 
= 
= 
= 
N 
(æ 
fa) 
a 
= 
0.5 


500 1000 1500 2000 3000 3500 4000 
Wavenumber (cm`’ 
Locality: Johnsburg, New York, USA. 
Description: Blue platy crystals in rock. 


Wavenumbers (cm ™®: 1240sh, 1160sh, 1082s, 975s, 920sh, 848, 796, 750sh, 655sh, 620sh, 602, 
535s, 480sh, 466s, 425sh. 


BSi55 Elbaite Na(Li, sAl, 5)Ale(Sig60);3)(BO3)3(OH),4 
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Locality: Varutrask, Skelleftea, Västerbotten, Sweden. 

Description: Green crystal from the association with spodumene and pollucite. Fe-bearing variety. 
The empirical formula is (electron microprobe, Li calculated) (Nap gCao.2)(Li;_4Al, oFeo.4Mng 2) 
Al¢.o(Si6018)(BO3)3(OH)a. 

Wavenumbers (cm~ *): 3585, 3560, 3465, 1360sh, 1300, 1250sh, 1103s, 1053s, 1025s, 987s, 847w, 
783, 717, 650sh, 627, 580sh, 508s, 470sh. 


2.7 Silicates 615 


BSi56 Britvinite PbiısMg9(Si100283)(BO3)4(CO3)(OH)1202 
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Locality: Bergslagen ore region, Filipstad district, Varmland, Sweden (type locality). 

Description: Colourless platelets from the association with calcite, barytocalcite, brucite, cerussite and 
hausmannite. Holotype sample. The empirical formula is Pb,475Mgo .93S19.73Al9.37030,76(BO3)3.51 
(CO3)2.1g(OH)11.17. Triclinic, space group P1; a = 9.3409(8), b = 9.3597(7), c = 18.8333(14) À, 
a = 80.365(6)°, P = 75.816(6)°, y = 59.870(5)°. Optically biaxial (—), a = 1.896(2), p = 1.903 
(2), y = 1.903(2). Deac = 5.51 g/cm”. Strong lines of powder X-ray diffraction pattern [d, À (I, %)] 
are 18.1 (100), 3.39 (30), 3.02 (90), 2.698 (70), 2.275 (30), 1.867 (30), 1.766 (40), 1.519 (40). 

Wavenumbers (cm~ *): 3685, 3570, 3440, 1440sh, 1418, 1349, 1230, 1215sh, 1195, 1087, 1033s, 
1000s, 966, 912, 847w, 834w, 777, 752w, 682, 600w, 582, 544, 467s, 445s. 


BSi57 Hundholmenite-(Y) (Y,REE,Ca,Na),;(Al,Fe**)Ca,As*";_,(Si,As°*)SigB3(O,F)ag 
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Locality: Hundholmen, Tysfjord, Nordland Co., Norway (type locality). 


Description: Brown grains from yttrofluorite. 
Wavenumbers (cm *): 3230w, 1390w, 1013s, 963s, 910sh, 725, 663, 545sh, 490, 458, 380. 
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BSi58  Olenite (Na, Al3A1,(Sig¢012)(BO3)3(0,OH), 
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Locality: Uvildy lake, South Urals, Russia. 

Description: Blue crystals from the association with dumortierite. Identified by IR spectrum and 
semiquantitative electron microprobe analysis. 

Wavenumbers (cm '): 3557, 3460, 3360sh, 1312s, 1110sh, 1070s, 1015s, 984s, 862w, 782, 750, 
715, 635sh, 580sh, 510s, 470sh. 


BSi59 Poudretteite KNa-B2S1i12030 
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Locality: A placer in the Mogok area, Myanmar. 

Description: Colourless. Confirmed by qualitative electron microprobe analysis. 

Wavenumbers (cm~ *: 2720w, 1169s, 1085sh, 1025s, 952, 926, 911s, 800, 599, 567, 555, 504, 485, 
443s, 425. 


2.7 Silicates 617 


BSi60 Oyelite Ca>B $140 ,4(OH)-6H,O 
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Locality: N’Chwaning II Mine, Kuruman, Kalahari manganese fields, Northern Cape province, 
South Africa. 

Description: White radial aggregates on calcite. Confirmed by IR spectrum. Contains admixture of 
calcite (the bands at 1,422, 875 and 714 cm7’). 

Wavenumbers (cm ‘): 3540sh, 3490, 3285, 3120, 2900sh, 1680w, 1422, 1260sh, 1230, 1060sh, 
1044s, 1012s, 967s, 945sh, 875sh, 857s, 788, 714, 674, 583, 488, 464s, 404. 


BSi61 Britvinite Pb, 5Mgo(Sij;9O2g)(BO3)4(CO3)2(OH) 120 
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Locality: Bergslagen ore region, Filipstad district, Varmland, Sweden (type locality). 

Description: Colourless platelets from the association with calcite, barytocalcite and hausmannite. 
Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3680w, 3570w, 1425s, 1350, 1230, 1195, 1087, 1034s, 1000s, 965sh, 912, 
848w, 834w, 776w, 752w, 682, 582, 543, 467s, 445sh. 
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BSi62 Britvinite Pb, 5Mgo(Si;9O28)(BO3)4(CO3)2(OH) 120 
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Locality: Kombat mine, Grootfontein district, Otjozondjupa region, Namibia. 
Description: Colourless platelets. Identified by IR spectrum and powder X-ray diffraction pattern. 


Wavenumbers (cm *): 3678w, 3570w, 3485w, 1416, 1347, 1228, 1192, 1086s, 1035s, 998s, 970sh, 
910s, 846, 776w, 745sh, 720sh, 680w, 580w, 540, 466, 445sh, 420sh. 


BSi64 = Datolite CaBSi0O,(OH) 
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Locality Borehole at the Korshunovskoe iron deposit, Irkutsk region, Siberia, Russia. 

Description: White powdery from the association with halite. Identified by IR spectrum. 

Wavenumbers (cm ~Ù: 3497, 1156, 1091, 1038s, 1009s, 988s, 944s, 916s, 882s, 847s, 830sh, 781, 
685, 574, 520sh, 499, 470, 413. 


2.7 Silicates 619 


BSi66 Uvite CaMg:Al6(S16018)(BO3)3 [(OH)30] 
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Locality: Arnold mine, Fowler, St. Lawrence Co., New York, USA. 
Description: Dark red crystals from the association with tremolite. The empirical formula is (electron 


microprobe) (Cag,67Nao.29)Mg3.00(Aly.390Mn" 0,52Feo.soM0.41Ti0.10CT0,03)(Si¢6O18)(BO3)3(OH,O,F),. 
Wavenumbers (cm): 3572, 1345, 1240, 1073s, 1024s, 967s, 764, 712, 595sh, 560sh, 490sh, 


470s, 405sh. 


BSi67 = Okayamalite Ca,B,Si0, 
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Locality: Fuka mine, Bicchu-cho, near Takahashi city, Okayama prefecture, Honshu Island, Japan 
(type locality). 

Description: Grey massive. Identified by IR spectrum. 

Wavenumbers (cm): 3480w, 1234, 1130, 1080, 1036, 1003, 940sh, 915s, 875s, 775sh, 746, 685sh, 
650, 623, 580sh, 530w, 497w, 447. 
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BSi68 Jadarite LiNaSiB3;07(OH) 
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Locality: Jadar valley, Jadar basin, Serbia (type locality). 
Description: Light grey, massive. Identified by IR spectrum. 


Wavenumbers (cm '): 3485, 3410w, 1460sh, 1405s, 1078s, 1050s, 1030sh, 990s, 941s, 885sh, 845s, 
805, 750w, 683, 655sh, 643s, 602, 572, 552, 525sh, 483, 470, 453, 418. 


BSi69 Kasatkinite BazCagB5Sig035(OH)3'6H,O 
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Locality: Bazhenovskoe (Bazhenovskoye) chrysotile asbestos deposit, Asbest, Middle Urals, Russia 
(type locality). 

Description: White soft aggregates of acicular to hair-like crystals from the association with prehnite. 
Identified by IR spectrum. 

Wavenumbers (cm~ *): 3330, 3200sh, 1620w, 1380w, 1289, 1200w, 1154, 1041s, 995sh, 977s, 895s, 
674, 645w, 577, 544w, 460s. 


2.7 Silicates 621 


BSi70 Kasatkinite Ba2CagB;Sig032(0H)3:6H20 
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Locality: Bazhenovskoe (Bazhenovskoye) chrysotile asbestos deposit, Asbest, Middle Urals, Russia 
(type locality). 

Description: White soft aggregates of acicular to hair-like crystals from the association with 
prehnite, pectolite, calcite and clinochlore. Holotype sample. The empirical formula is 
Nao.11K0.18B41.66Ca7.84B5.05sAl0.08S18.00031.80(0H)3.06F0.04'6.10H20. Monoclinic, space group 
P2,/c, P2/c or Pc, a = 5.745(3), b = 7.238(2), c = 20.79(1) A, B = 90.82(5)°. Optically biaxial 
(+), a = 1.600(5), B = 1.603(2), y = 1.626(2). Dineas = 2.95(5) g/cm®, Deac = 2.89 g/cm”. 
Strong lines of powder X-ray diffraction pattern [d, A (I, %)] are 5.89 (24), 3.48 (23), 3.36 (24), 
3.009 (100), 2.925 (65), 2.633 (33), 2.116 (29). 

Wavenumbers (cm): 3345s, 3210, 3160sh, 2515w, 1686w, 1630sh, 1293, 1205sh, 1157, 1050s, 
1000sh, 978s, 944s, 910sh, 892s, 820sh, 741w, 723w, 676, 578, 550sh, 464s, 430sh, 405sh. 


BSi71  Axinite-(Mg) Ca,MgAlI,(Si.07).BO(OH) 
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622 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Petlinskiy quarry, Bakal, South Urals, Russia. 

Description: Brownish-grey grains. Investigated by Yu.V. Erokhin. Mg : (Fe + Mn) & 3:2 (in 
atomic units). 

Wavenumbers (cm *): 3382, 1732w, 1352w, 1101, 1070s, 1043s, 1006, 933s, 890sh, 878s, 860sh, 
840sh, 779, 664, 630sh, 600sh, 583, 553, 519, 479, 553s, 431s, 411, 388. 


BSi72 Vistepite Mn~*;SnB>SisOx, 
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Locality: About 8 km upriver from the settlement Inylchek, near the Trudovoe tin deposit, Inylchek 
range, Tien Shan Mts., Kyrgyzstan (type locality). 

Description: Yellow-orange grains from the association with rhodonite, quartz, tephroite, spessar- 
tine, galena, hitibnerite, chalcopyrite, sphalerite, stannite, rhodochrosite, cassiterite, celsian, fluo- 
rite, helvite, neotocite, schorl, pyrite and pyrophanite. Holotype sample. The empirical formula is 
(Mn4.84Cao.10F€0.05)SN1.02B2(S14.90Al0.11)O20. Monoclinic, space group P2/m, a = 28.77(1), 
b = 7.01(2), c = 13.72(2) A, P = 96.6(2)°. Optically biaxial (—), a = 1.693(3), p = 1.711(5), 
y= 1,419), 2V = SO D meas — 5.070) g/cm’, Dae ~ 3-0 g/cm’. Strong lines of powder 
X-ray diffraction pattern [d, A (I, %)] are 3.41 (80), 3.22 (80), 2.83 (100), 2.81 (100), 2.24 (70), 
1.750 (60), 1.703 (50). 

Wavenumbers (cm *): 3340, 3200sh, 1350w, 1145sh, 1112s, 1090sh, 1039s, 1005sh, 914s, 746w, 
697w, 611, 569, 552, 502, 462, 450sh, 430sh. 


2.7 Silicates 623 


CSil Spurrite Ca«(SiO4)2(CO3) 
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Locality: Darwin, Inyo Co., California, USA. 

Description: Grey granular aggregate of polysynthetic twins (“paraspurrite”) from the association 
with vesuvianite and larnite. Identified by IR spectrum and powder X-ray diffraction pattern. 
Wavenumbers (cm~ ^: 1783w, 1520s, 1396s, 1212w, 1080, 1055, 1035sh, 1000, 960sh, 949s, 927s, 

921s, 911s, 884s, 862s, 854, 703, 540, 511, 413. 
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CSi2 Fukalite = Ca4Si,0,6(CO3)(OH)> 
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Locality: Gumeshevskiy copper mine, Polevskoy, Middle Urals, Russia. 

Description: Colourless lenticular crystals from the association with ellestadite-(OH), foshagite, 
andradite, chlorite, tobermorite, calcite, anhydrite and gypsum. The crystal structure is solved. 
Orthorhombic, space group P2,2;2,;; a = 3.786, b = 10.916, c = 23.379 A. Optically biaxial 
(—), a = 1.585(1), p = 1.626(2), y = 1.6451). Dmeas = 2.78(2) g/cm’. The empirical formula 
is (Caz 91 M8g0.05sF€0.02Al0.01)S11.9950.0106(CO2)(OH)2. The strongest reflections of the powder 
X-ray diffraction pattern [d, A (I, %)] are 5.84 (25), 2.921 (69), 2.847 (100), 2.458 (37), 2.338 
(36), 1.948 (19). 

Wavenumbers (cm~: 3587, 3572, 3457w, 3405w, 1774w, 1540sh, 1523, 1404s, 1140sh, 1095sh, 
1082s, 1037s, 1023s, 998s, 975s, 936, 887s, 880sh, 860, 816w, 786w, 747w, 705, 676w, 596, 
580sh, 538, 495sh, 487, 462, 440, 412. 


2.7 Silicates 625 


cSi3 Iimoriite-(Y)  Y2(S104)(CO3) 
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Locality: Askagen quarry, near the former mining settlement Torskebacken, 12 km ENE of Filipstad 
town, Varmlands lan, Sweden. 

Description: Brown massive from the association with allanite-(Y), allanite-(Nd), thalenite-(Y) and 
tengerite-(Y). The empirical formula is (Y1.29Caọ0.31 Y bo.11DY0.10Gdo.08Ndo.075Mo.06Ef0.05C€0.01) 


[(S104)0.96(PO.4)o0,04](CO3)¥. 
Wavenumbers (cm): 1550sh, 1460, 1095sh, 1015sh, 969s, 945sh, 877, 954s, 710w, 555sh, 493, 


463, 425sh. 


CSi4 Kampfite Ba,2(Si,;Al5)O3;(CO3)gCls5 
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Locality: Esquire #1 claim, Rush Creek, Fresno Co., California, USA (type locality). 

Description: Bluish-grey granular aggregate from the association with quartz and sanbornite. 
Identified by IR spectrum and semiquantitative electron microprobe analysis. 

Wavenumbers (cm~!): 1435s, 1410sh, 1262, 1064s, 976s, 874, 860w, 800w, 756w, 692, 655, 525w, 
493, 457s. 
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CSi5 Carletonite KNauCaySigO;(CO3)4(OH,F)-H »O 
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Locality: Poudrette (Demix) quarry, Mont Saint-Hilaire, Rouville RCM (Rouville Co.), Montérégie, 
Québec, Canada (type locality). 

Description: Light violet crystal from the association with quartz, fluorite, albite and pectolite. 
Identified by IR spectrum and semiquantitative electron microprobe analysis. 

Wavenumbers (cm *): 3640w, 3410w, 1765w, 1620w, 1526s, 1481, 1451s, 1396, 1193, 1150sh, 
1060sh, 1047s, 875, 866w, 804, 784, 728w, 705sh, 693w, 660, 589w, 524, 500, 491, 453, 436s. 


CSi7 Caysichite-(Y) Y4(Ca3REE)(Sig059)(CO3)6(OH)-7H2O 
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Locality: Ploskaya Mt., Western Keivy massif, Kola peninsula, Murnansk region, Russia. 

Description: White radial-fibrous aggregates in yttrofluorite. Identified by IR spectrum and semi- 
quantitative electron microprobe analysis. 

Wavenumbers (cm~ '): 3605w, 3500w, 3450w, 3300w, 3240sh, 1565sh, 1528, 1497, 1435, 1385, 
1144, 1022s, 980sh, 965sh, 907, 837w, 796, 780sh, 750sh, 702w, 637, 624, 590w, 502sh, 480, 
457, 445sh, 430. 
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CSi8 Niksergievite [(Ba,Ca))Al(CO3)(OH),4][Al,(AISi30 }9)(OH)>]-nH>O 
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Locality: The —400 m level of the Tekeli Pb-Zn mine, SE Kazakhstan (type locality). 

Description: White rosette-like aggregates in the association with calcite, quartz, dolomite, celsian, 
sphalerite, pyrite, barite and montmorillonite. Holotype sample. Monoclinic, space group C2/c, C2, or 
Cm; a = 5.176(3), b = 8.989(3), c = 16.166(5) A, B = 96.44(6)°. Optically biaxial (—), a = 1.580 
(2), pP = 1.625(2),y = 16252). Dineas = 3.16 g/cm? and Deae = 3.21 g/cm’. The empirical formula 
is (Bay 27C ao 6sKo.02)1.92(Als.49Siz.42Mg0.07F€**0.02)7.000 10.00(CO3)o,99(OH)6.20°0.20H20. The stron- 
gest reflections of the powder X-ray diffraction pattern [d, A (I, %) (AkD] are 16.1 (40) (001), 4.49 (90) 
(020), 3.68 (60) (014, -113), 2.585 (100) (130, -201, -131), 2.230 (90) (-134, 220), 2.069 (80) (043), 
1.692 (60) (-311, -151, 240). 

Wavenumbers (cm~‘): 3665sh, 3640, 3405, 1630, 1454s, 1080sh, 1035s, 1020sh, 980sh, 960sh, 
920sh, 876, 835sh, 750sh, 704, 625sh, 560sh, 535s, 474s, 417. 


CSi9 Tilleyite = Cas5Si.07(CO3)2 
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Locality: Outcrop near the Fuka mine, Bicchu-cho, near Takahashi city, Okayama prefecture, 
Honshu Island, Japan. 


628 2 IR Spectra of Minerals and Reference Samples Data 


Description: Light grey single-crystal fragment from the association with bicchulite and gehlenite. 
Identified by IR spectrum. 

Wavenumbers (cm ~Ù: 1797w, 1570sh, 1550sh, 1535s, 1500, 1424s, 1398s, 1072, 1023, 995s, 
970sh, 953s, 923s, 868, 843, 715w, 697w, 645w, 550sh, 541, 505sh, 488, 450sh, 395. 


CSi10  Spurrite Ca6(SiO⁄4)2(CO3) 
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Locality: Outcrop near the Fuka mine, Bicchu-cho, near Takahashi city, Okayama prefecture, 
Honshu Island, Japan. 

Description: Lilac granular aggregate from the association with wollastonite, tilleyite and rankinite. 
Identified by IR spectrum and powder X-ray diffraction pattern. Boron-rich variety (the bands at 
745, 777, 1,217 and 1,265 cm™’). 

Wavenumbers (cm ‘): 1776w, 1520s, 1399s, 1355sh, 1265, 1217, 1080, 1054, 998, 955sh, 947s, 
910s, 884s, 863s, 855sh, 777w, 745w, 702w, 540, 512s, 451. 


CSill  Whelanite CasCu>(Si,O,7)(CO3)(OH)>:nH,O? 
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2.7 Silicates 629 


Locality: Christmas mine, Christmas, Banner district, Dripping Spring Mts., Gila Co., Arizona, USA. 

Description: Clusters of light blue crystals. Ca : Cu : Si = 5 : 1.8 : 6 (by electron microprobe data). 
A questionable mineral. 

Wavenumbers (cm '): 3550, 1630w, 1420, 1153w, 1096, 1064, 971s, 876, 860sh, 730, 665, 538, 
446s, 404. 


CSi12 Scawtite Ca7(Si¢6018)(CO3):-2H,O 
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Locality: Borehole at Arimao-Norte, Cienfuegos province, Cuba. 

Description: White grains from the association with wollastonite, ellestadite-(OH) and tobermorite. 
Identified by IR spectrum and optical parameters. 

Wavenumbers (cm ‘): 3580sh, 3463, 3320, 1625sh, 1594, 1486, 1448, 1425sh, 1120sh, 1070sh, 
1042s, 998s, 930s, 877, 753w, 710sh, 680sh, 663w, 624, 605, 576w, 548w, 513, 487, 441s. 


CSil3) Spurrite = Cag(S104)2(CO3) 
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Locality: Darwin, Inyo Co., California, USA. 

Description: Grey granular aggregate of polysynthetic twins (“paraspurrite”) from the association 
with vesuvianite and larnite. Identified by IR spectrum. 

Wavenumbers (cm '): 3560w, 3420w, 1522s, 1397s, 1090, 1033, 1001, 960sh, 949s, 928s, 921s, 
912s, 885, 863s, 855, 702, 540, 511, 453. 


CSil4 Kainosite-(Y)  Cas(Y,REE)2Si401>(CO3):H>O 
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Locality: Ploskaya Mt., Western Keivy massif, Kola peninsula, Murnansk region, Russia. 

Description: White prismatic crystals in yttrofluorite. Identified by IR spectrum and semiquantitative 
electron microprobe analysis. 

Wavenumbers (cm~ *): 3420, 3305w, 1534s, 1484s, 1107s, 1080, 1030s, 1010sh, 925s, 886, 842, 
745, 710, 686, 654, 630w, 618w, 541, 515sh, 509s, 479, 466s, 452, 420, 373. 


CSi15 Ferrisurite (Pb,Ca)>_3(Fe**,Al)>(Si4019)(CO3), 5 >(OH)2(OH,F)o 5_;-nH>O 
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2.7 Silicates 631 


Locality: Shirley Ann mining claim, near Big Dot Spring, Inyo Co., California, USA (type 
locality). 

Description: Greenish-grey radial aggregates from the association with cerussite, quartz, calcite, 
galena and pyrite. Identified by IR spectrum. Contains little admixture of quartz (weak bands at 
778 and 800 cm‘ and shoulder at 1,090 cm~'). 

Wavenumbers (cm ‘): 3535, 3430, 1615w, 1425s, 1090sh, 1019s, 875, 852, 816, 800w, 778w, 
727w, 689, 650w, 570w, 491, 450sh, 437s, 421s. 


CSi16  Bussenite Na »Ba,Fe7*Ti(Si,07)(CO3)(OH)3F 
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Locality: Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia 
(type locality). 

Description: Curved platy crystals from the association with natrolite, sodalite, aegirine, biotite, 
vinogradovite, titanite, eudialyte, calcite, barytocalcite, fluorapatite, fluorite, djerfisherite and 
molybdenite. Holotype sample. Triclinic, space group Pl, a = 5.419, b = 7.042, c = 16.334 A, 
a = 102.45°, p = 93.20°, y = 90.00°. Optically biaxial (+), a = 1.671, p = 1.694, y = 1.734, 
2Visedl. Daas = 3.03 g/cm? and Deae = 3.73 g/cm’. The empirical formula is 
Na o8Ko.09Ba1 .28Sr0.45Ca0. 19F€0.64Mno.45 Tio.o9Nb0.05S12.0407.38(CO3)0.89(0H)2.95F 1.00. The stron- 
gest reflections of the powder X-ray diffraction pattern [d, A (I, %)] are 3.910 (44), 3.186 (100), 
3.055 (38), 2.797 (29), 2.738 (62), 2.695 (32), 2.677 (29), 2.613 (32), 2.312 (28). 

Wavenumbers (cm): 3535, 3420, 1642sh, 1484, 1444s, 1410sh, 1100sh, 1058, 965, 915s, 874s, 
865s, 816w, 703w, 590, 542, 520, 459, 410sh, 385. 
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CSil17 Biraite-(Ce) | CesFe?*(Si,07)(CO3) 
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Locality: Biraya carbonatite dyke (at 56°52’ N, 116°45’ E), the basin of the river Biraya, Irkutsk 
region, Siberia, Russia (type locality). 

Description: Brown grains from the association with cordylite-(Ce), cordylite-(La), aragonite, 
strontianite, Sr-Fe-dolomite, ancylite-(Ce), ancylite-(La), hydroxylbastnasite-(Ce), 
daqingshanite-(Ce), daqingshanite-(La), tremolite, winchite, ferriallanite-(Ce), tormebohmite- 
(Ce), cerite, chevkinite-(Ce), belkovite, humite, fergusonite-(Ce), fergusonite -(Nd), pyrochlore, 
barite and monazite-(Ce). Cotype sample. Monoclinic, space group P2,/c; a = 6.498(7), 
b = 6.726(1), c = 18.53(1) A, pP = 108.86°. y = 90.00°. The empirical formula of the 
holotype sample is [(Ce, 9;Las7Ndo.25Pro.00SMo.02)Cao.o7Nao.02Bao 01 ](Feo.60Mgo.25Mno.11Tio.01) 
(Si1.9706.87F0.17)(CO3)o.99. 

Wavenumbers (cm~‘): 3350w, 1735w, 1465s, 1373s, 1090sh, 1065sh, 1010s, 966s, 938s, 921s, 
893s, 853s, 840sh, 701w, 658, 547, 499, 465sh, 425sh. 


CSil8 Surite Pb(Pb,Ca)(Al,Fe**,Mg),[(Si,Al)40 19](CO3)2(OH)> 
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Locality: Mammoth polymetallic, fluorspar and barite mine, St. Anthony deposit, Tiger, Mammoth 
district, Pinal Co., Arizona, USA. 


2.7 Silicates 633 


Description: White scaly aggregate with strong lustre. Identified by IR spectrum and semi- 


quantitative electron microprobe analysis. 
Wavenumbers (cm™®: 3617, 3440, 1433s, 1029s, 916, 854, 796w, 773w, 727w, 692, 610sh, 560sh, 
522, 469s, 425sh. 


CSi19 Caysichite-(Y) Y4(Ca3REE)(Sig079)(CO3)6(OH)-7H2O 
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Locality: Row Mt., Western Keivy massif, Kola peninsula, Murnansk region, Russia. 

Description: Grey massive with greasy lustre, from the association with yttrofluorite and quartz. 
Identified by IR spectrum and semiquantitative electron microprobe analysis (Y >> Yb). 

Wavenumbers (cm~ *): 3605w, 3495w, 3300w, 1564, 1500, 1480, 1428s, 1392s, 1152, 1116, 1025s, 
970sh, 879w, 842, 797, 753w, 705w, 642, 626, 510sh, 477, 447. 


CSi20 Ashcroftine-(Y) KsNas5(Y,Ca)12(Si2g079)(CO3)3(OH)2-8H2O 
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Locality: “Pocket K”, 45 km NW of Julianehaab, Narssarssuk, Greenland (type locality). 

Description: Pale lilac acicular crystals from the association with feldspar, calcite, elpidite, quartz 
and aegirine. Identified by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm “): 3590sh, 3410, 3250sh, 1647, 1555, 1545sh, 1524, 1460, 1430sh, 1386w, 
1175sh, 1100sh, 1055s, 1012s, 858, 766w, 722w, 674, 626w, 595w, 520sh, 490sh, 462s. 
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CSi21 Fukalite = Ca4Sin0,6(CO3)(OH)> 
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Locality: Kelskoe plateau, South Ossetia, Caucasus. 

Description: White granular aggregate from the association with rondorfite, larnite and calcite. 
Identified by IR spectrum. 

Wavenumbers (cm '): 3645w, 3567, 1750sh, 1523, 1412s, 1085, 1021s, 998, 976s, 936s, 886s, 
877s, 861, 706w, 670w, 640w, 594, 579, 534, 485, 460s. 


CSi22 Ashcroftine-(Y) KsNas5(Y,Ca) 12(Sixg079)(CO3)g(OH)>-8H»O 


1.0 
0.8 
O 
Q 
= 
3 
= 
E 0.6 
= 
lao) 
an! 
= 
0.4 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm) 


Locality: Poudrette (Demix) quarry, Mont Saint-Hilaire, Rouville RCM (Rouville Co.), Montérégie, 
Québec, Canada. 

Description: Lilac acicular crystals from the association with feldspar and aegirine. Identified by 
IR spectrum. 

Wavenumbers (cm ‘): 3580sh, 3420, 3260sh, 1645, 1556s, 1524, 1467, 1435sh, 1380w, 1195sh, 
1080sh, 1058s, 1007s, 860, 796w, 770w, 730w, 674, 627w, 525sh, 456s. 


2.7 Silicates 635 


PSil Phosinaite-(Ce) Na;3Ca2Ce(S14012)(PO3)4 
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Locality: Kedykverpakhk Mt., Lovozero alkaline massif, Kola peninsula, Murnansk region, Russia. 

Description: Lilac single-crystal grains from the association with villiaumite. Confirmed by 
qualitative electron microprobe analysis. Altered and hydrated sample. 

Wavenumbers (cm~ '): 3415, 1665w, 1465w, 1415w, 1074s, 1044s, 1014s, 990s, 935sh, 927, 915sh, 
761w, 682, 634w, 600sh, 579, 564, 525w, 506, 480sh, 463. 


PSi2 Phosinaite-(Ce) Na;3Ca2Ce(S14012)(PO3)4 
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Locality: Palitra pegmatite, Kedykverpakhk Mt., Lovozero alkaline massif, Kola peninsula, 
Murnansk region, Russia. 

Description: Grey transparent crystals with lilac fluorescence under UV radiation from the associa- 
tion with villiaumite. Confirmed by IR spectrum and qualitative electron microprobe analysis. 
Wavenumbers (cm Ù: 1195sh, 1160sh, 1073s, 1044s, 995sh, 926, 764w, 683, 644w, 595sh, 572, 

526w, 505sh, 464, 385w. 
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PSi3 Perhamite Ca3A1,(SiO3)3(PO4)4(OH)3:16.5H,O 
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Locality: Penrice quarry, Angaston, South Australia, Australia. 

Description: White crusts on limonite. 

Wavenumbers (cm~!): 3610, 3505, 3290s, 1660, 1610sh, 1114, 1077s, 999s, 972s, 760sh, 653s, 
640s, 598, 515, 470sh. 


PSi4 Clinophosinaite Na3;Ca(PO,)Si0; 
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Locality: Rasvumchorr Mt., Khibiny alkaline massif, Kola peninsula, Murnansk region, Russia. 

Description: Pale lilac grains from the association with villiaumite, nepheline, sodalite, aegirine, 
lamprophyllite, lomonosovite, eudialyte, lovozerite, nacaphite and rasvumite. Confirmed by 
electron microprobe analysis and powder X-ray diffraction pattern. The empirical formula is 
Na3.3gCao.79Si1 04Po.9606 96:nH20. The bands at 3,350, 3,050 and 1,660 cm ' indicate the presence 
of H2O molecules. 

Wavenumbers (cm~‘): 3350, 3150sh, 1660w, 1090sh, 1063s, 1030sh, 1015s, 943, 925sh, 758w, 
737w, 710sh, 673, 642, 595sh, 585sh, 606, 565, 510w, 460, 374. 


2.7 Silicates 637 


PSi5 Abenakiite-(Ce) Na36(Ca,REE)6(Si03)6(PO4)6(CO3)6(S**O)O 
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Locality: Sirenevaya pegmatite vein, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, 
Murnansk region, Russia. 

Description: Yellow-grey grain from ussingite. S-deficient H»O-bearing variety (or a related species). 
The empirical formula is (electron microprobe) (Nas.55Ko.17Cag.o4)(Ce3 34La1.71Nd1.20Pro.46) 
Tho .12(Si5.97P6.8690.17)O.(CO3),-2H20. 

Wavenumbers (cm ‘): 3465w, 3390, 1580sh, 1520, 1410w, 1140sh, 1070s, 1013s, 902, 860sh, 
718w, 615, 573w, 535w, 500sh, 448. 


PSi6 “Ellenbergerite-(PO,)” (Mg,0)2(Mg,Al);2(HSiO4)6(HPO,)(OH). 
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Locality: Dora-Maira massif, Cuneo province, Piedmont, Italy (type locality of ellenbergerite). 

Description: Cream-red grains from the association with talc, quartz, pyrope, magnesiostaurolite and 
rutile. The empirical formula is (electron microprobe) (Mg755Feo 1 Tig. 2sAls 1)(Si¢ 6P1 .4)(O,OH),. 
The crystal structure is solved. Hexagonal, space group P63mc. Phosphorus occupies its own site 
in the crystal structure. The crystal-chemical formula is (Mgo 61Tio.0840.31)2(M0.52Alo.4300.05)12 
[S103(O0.20(0H)o.71) Jel(Po.71$10.200.09)030H]2(OH)¢. Optically uniaxial (+), œ = 1.640(2), 
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€ = 1.644(2). The strongest lines of the powder X-ray diffraction pattern [d, A (I, %)] are 6.24 
(60), 4.52 (60), 3.63 (90), 3.157 (100), 2.699 (70), 2.369 (60), 2.306 (60), 2.212 (80), 1.801 (60), 
1.552 (70). A mineral species different from PO,-poor ellenbergerite and phosphoellenbergerite. 
Not approved by the IMA CNMNC. 

Wavenumbers (cm '): 3575w, 3470, 3300sh, 1415w, 1195, 1135, 1040, 950sh, 925s, 800, 700w, 
630sh, 586, 505sh, 472s, 400. 


PSi7 “Ellenbergerite-(PO,)” (Mg,0)2(Mg,Al)1>(HSiO4)6(HPO,)(OH). 
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Locality: Dora-Maira massif, Cuneo province, Piedmont, Italy (type locality of ellenbergerite). 

Description: Greenish-blue crystals from the association with talc, magnesioaluminoceladonite, 
pyrope, magnesiostaurolite and rutile. The empirical formula is (electron microprobe) 
(Meg 3; Al4 36Feo.32T19.95)(Si15.85P2.15)(O,OH),. A mineral species different from PO ,-poor 
ellenbergerite and phosphoellenbergerite. Not approved by the IMA CNMNC. 

Wavenumbers (cm *): 3570w, 3420, 1420, 1190sh, 1040s, 917, 768, 590, 510sh, 467s. 


PSi8 Krasnoite Caz3Al, 781i3P4053 5(OH) >. 1 F>-8H,O 
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2.7 Silicates 639 


Locality: Huber Stock, Krásno, Horní Slavkov, Czech Republic (type locality). 

Description: Colourless tabular crystals from the association with kunatite and chalcosiderite. 

Wavenumbers (cm *): 3600, 3504, 3327, 3120sh, 1652, 1457w, 1429w, 1221, 1174, 1095sh, 1047s, 
970sh, 645sh, 605, 580, 545sh, 469. 


PSi9 Lavoisierite © Mn**s[Al,o(Mn°*Mg)](Siz0;9)(Si207)2(SiO4)4(PO4)(OH) > 
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Locality: Punta Genzane, Biolai, Torino province, Piedmont, Italy (type locality). 

Description: Aggregate of brown acicular crystals. The empirical formula is (electron microprobe) 
(Mng.4Ca;3Mgo.3)(Alo 2Mg1.4Feo.7Mno 7)(S111.1P0.4A8o.3 V0.2)(0,0H)s6. 

Wavenumbers (cm ‘): 3280sh, 3192, 3010w, 1160sh, 1080sh, 1040sh, 963s, 925s, 840, 810sh, 
730w, 687, 610sh, 584, 554, 518, 458s, 400, 376. 


Sial Imogolite  Al,S105-nH,O 
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Locality: Fukuiwa, Kanuma city, Tochigi prefecture, Kanto region, Honshu, Japan. 

Description: Beige fine-grained aggregate. Decomposed pumice. Related to allophane. Confirmed by 
IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm): 3445, 1635, 970s, 573, 456. 
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Sia2 Allophane  AI,S105-nH,O 
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Locality: Hilarion mine, Lavrion mining district, Agios Konstantinos, Attiki (Attika, Attica) 
prefecture, Greece. 


Description: Light blue massive from the association with malachite and gypsum. Amorphous. 
Wavenumbers (cm *): 3447s, 1631, 1020s, 915, 745sh, 710sh, 562s, 470, 436. 


Sia3 Allophane = Al,S105-nH>O 
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Locality: Crocoite pit, Uspenskaya Mt., near Berezovsk, Middle Urals, Russia. 


Description: Grey massive. Amorphous. 
Wavenumbers (cm *): 3460s, 1632, 1396w, 1002s, 915sh, 675sh, 560s, 460, 430sh. 


2.7 Silicates 641 
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Locality: Olimpiadinsky mine, Krasnoyarsk Krai, Siberia, Russia. 
Description: Bluish colloform. Amorphous. Confirmed by IR spectrum and qualitative electron 


microprobe analysis. 
Wavenumbers (cm): 3490s, 1635, 1510, 1440w, 1080sh, 978s, 587s, 440sh. 


Sia5S Britholite-(Ce) = (Ce,Ca)5(Si04,PO4)3(OH,F) 
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Locality: Burpala alkaline massif, Republic of Buryatia, Transbaikal area, Siberia, Russia. 


Description: Metamict, amorphous. Identified by electron microprobe analysis. 
Wavenumbers (cm~ '): 3450w, 1660w, 1448w, 1100sh, 997s, 920sh, 725sh, 560sh, 515, 420sh, 360. 
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Sia6 = Thorite Th(SiO,) 
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Locality: Brekvikstrand, Langesundsfjorden, Larvik, Vestfold, Norway. 
Description: Orange grains from nepheline syenite. Metamict, amorphous and hydrated. Identified 


by electron microprobe analysis. 
Wavenumbers (cm): 3270, 1640w, 967s, 460, 400sh. 


Sia7 Thorosteenstrupine Nap_5Ca,_3(Th,REE)¢(Mn,Fe,Al,T1)4_5(Sig018)2[(S1,P)O4]6(OH,F,O),. 
-nHO 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Dark brown isometric grains from the association with ussingite and aegirine. 
Metamict, amorphous. Identified by electron microprobe analysis. The content of ThO> is about 
23 wt. %. 

Wavenumbers (cm *): 3405w, 2960w, 2925w, 2860w, 1620w, 988s, 930sh, 474, 410sh. 


2.7 Silicates 643 


Sia8 Steenstrupine-(Ce) Naj,4(REE,Th)6(Mn,Fe,Ti)4 (Sig018)2[(Si1,P)O4]6(PO4)(OH)2:nH2O 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Yellow-brown central parts of steenstrupine crystals from peralkaline pegmatite. Metamict, 
amorphous. Identified by electron microprobe analysis. The empirical formula is Naj42;Cag7 
(Ces 1La1 oNdo 4Pro.1)Thy.1(Mn3 4Feo.75)(Sig0 18) ol(Sto.gPo.2)O4]6.0(PO4)1.0( OH) 2-nH20. 

Wavenumbers (cm *): 3510sh, 3410sh, 3365w, 2920w, 1610w, 998s, 950sh, 500sh, 470. 


Sia9 Steenstrupine-(Ce) Naj,4(REE,Th)6(Mn,Fe,Ti)4 (Sig018)2[(Si1,P)O4]6(PO4)(OH)2:nH2O 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Brown grains from massive ussingite, from the association with natisite, ferronordite-(Ce), 
kazakovite and vuonnemite. Metamict, amorphous. Confirmed by electron microprobe analysis. 
The empirical formula is Nag Ca; Ko 3(Cez,,La;2Ndo 5Pro.2) Thi 3U0,1(Mn3 4F€0.4Zro.3Tio.2) 
(Sig018)2.0[(Si0.6P0.4)O4]6.0(PO4)1.0(OH)2:nH20. 

Wavenumbers (cm~!): 3485w, 3340w, 1650w, 1600w, 995s, 935sh, 490sh, 465. 
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Sial0 _ Britholite-(Y) = (Y,Ca)s5(S104,PO4)3(OH,F) 
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Locality: Vyuntspakhk Mt., Western Keivy Mts., Kola peninsula, Murnansk region, Russia. 
Description: Greenish-brown colloform, from pegmatite. Metamict, amorphous. Confirmed by 


qualitative electron microprobe analysis. 
Wavenumbers (cm '): 3530sh, 3395, 3260sh, 1680w, 1620w, 1085sh, 944, 840sh, 700w, 504, 
468sh, 420sh. 


Siall Calciobritholite (Ca,REE)5(Si04,PO,)3(OH,F) 
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Locality: Sakharyok massif, Western Keivy Mts., Kola peninsula, Murnansk region, Russia. 

Description: Brown grain from pegmatite, from the association with rhabdophane-(Ce) and REE 
carbonates. Metamict, amorphous. Confirmed by electron microprobe analysis. The empirical 
formula is (Cag 46Ceo.70 Yo.soNdo.38b-4o.26 Tho.12Pr0.11SMo.0sGdo,07D 0.04 Y bo.o2Mno.02Pbo.01) 
[(S104)2.28(PO4)0.72](OH)..Fo.35-nH20. 

Wavenumbers (cm *): 3310, 2670sh, 1653w, 1030sh, 988s, 960s, 601w, 565sh, 498, 473, 410sh. 


2.7 Silicates 645 


Sial2 Niobosilicate Sial2 Ca, ,ThFe(Nb,TD2(Si1,P)O2:nH20 (?) 
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Locality: Pegmatite No. 13, Tyulbnyunuai river, Lovozero alkaline complex, Kola peninsula, 
Murnansk region, Russia. 

Description: Amber-yellow pseudomorphs after steenstrupine. Metamict, amorphous. The empirical 
formula is Cag.1g(Tho gsCeo.1gbao.o9)(Feo.37Alo.32Mg0.06)(Nb 1.00 Ti0.89Z0.06)(S11.68P0.32)(O,OH) 12: 
nH,O. Related to karnasurtite? Needs further investigation. 

Wavenumbers (cm *): 3500sh, 3440s, 3300sh, 1635, 1390w, 1008s, 600sh, 520sh, 457s. 


Sia13 Gadolinite-(Ce) Ce Fe**Be,Si,Oj9 
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Locality: Vevja quarry, Tvedalen, Larvik, Vestfold, Norway. 

Description: Brown grains from the association with potassic feldspar, aegirine, biotite, nepheline 
and zircon. Metamict, amorphous. Investigated by A.O. Larsen. 

Wavenumbers (cm~ *: 3410w, 1640w, 1395, 1070sh, 1010sh, 946s, 878, 730sh, 495sh, 465. 
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Sial4 Hisingerite Fe°*,Si,0;(OH)4-2H,O 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 


Description: Brown colloform. Amorphous. Identified by IR spectrum and electron microprobe 


analysis. 
Wavenumbers (cm): 3560sh, 3500, 1640, 1405w, 1021s, 672w, 456s. 


Sial5 Silicate Sia15 CasThgSi1,;2042(OH)6-nH»O (?) 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Orange-yellow pseudomorph after thorite from the association with feklichevite, 
cancrinite, pectolite and aegirine-augite. Metamict, amorphous. The empirical formula is 
(Cag 91S10,06B a0 .06)(1Th7.67 ¥0.17La0.06)(S111.60Al0.49)(O,OH)4g-nH2O. Needs further investigation. 

Wavenumbers (cm~ *): 3400, 2950sh, 1630w, 1440w, 967s, 915sh, 490sh, 465s, 440sh, 420sh. 
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Sial6 Silicate Sial6 Na3ThsSig0),7(OH)-nH,O (?) 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 
Description: Colourless grains from the association with ussingite. Metamict, amorphous. 


Investigated by A.P. Khomyakov. 
Wavenumbers (cm): 3485sh, 3290, 1645, 1500w, 984s, 780sh, 690w, 625w, 459. 


Sial7 Silicate Sial7)—— (Na, K)5Tho[Si(O,OH)3]24-n2H20 (?) 
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Locality: Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Colourless grains with green fluorescence under short-wave UV radiation, from the 
association with ussingite, natisite, ferronordite-(Ce), kazakovite and vuonnemite. Metamict, 
amorphous. The empirical formula is (Naz g9K 1 94Pbo.14STo.10) Tho.o2[$S1(O,OH)3]24-nH20. 

Wavenumbers (cm '): 3510sh, 3430, 1630, 1270sh, 1130sh, 1030sh, 979s, 915sh, 767w, 732, 
705sh, 655w, 550sh, 490sh, 462, 438, 420sh, 405sh. 
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Sial8  Turkestanite K,_,Th(Ca,Na)2(Sig05,9)-nH»O 
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Locality: Dara-i Pioz glacier, Dara-i Pioz alkaline massif, Alai range, Tien Shan Mts., Tajikistan. 


Description: Green isometric crystals ingrown in quartz. Metamict, amorphous. Confirmed by 


electron microprobe analysis. 
Wavenumbers (cm): 3560. 3440, 1645, 1150sh, 1065sh, 999s, 774, 600w, 456. 


Sial9 Umbozerite Na3Sr4(Mn,Fe)ThSig05,(OH) 
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Locality: Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Green prismatic crystals from the association with ussingite, sphalerite, belovite and 
manganoan pectolite. Metamict, amorphous. Specimen No. 77840 from the Fersman Minera- 
logical Museum of the Russian Academy of Sciences, Moscow, Russia. Confirmed by electron 


microprobe analysis. 
Wavenumbers (cm~ *): 3325w, 3230w, 1075sh, 1011s, 934s, 770sh, 500sh, 470, 435. 
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Locality: Pegmatite No. 60, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia. 
Description: Brown soft porous mass. Amorphous product of eudialyte weathering accompanied by 


leaching of Na. 
Wavenumbers (cm *): 3250sh, 3410s, 1620, 1525w, 990s, 730w, 675sh, 640w, 585, 515sh, 468s. 


Sia21 “Allophanoid” —(AI,Zn,Cu)>(Si,Al)O5-nH5O 
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Locality: Kamariza mines, Lavrion mining district, Agios Konstantinos, Attiki (Attika, Attica) 
prefecture, Greece. 

Description: Light blue massive from the association with gibbsite. Amorphous. Related to dioctahedral 
smectites. The empirical formula is (Al; 63Zn0.19CU0.16F€0.03)(S10.84Al0.08A5S0.0650.02)} H20. 

Wavenumbers (cm~ *): 3625, 3510, 1640, 1020s, 908, 748w, 660sh, 533s, 467, 420sh. 
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Sia22 Allophane  AlI,SiO;5-nH,O 
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Locality: Rosas mine, Narcao, Carbonia-Iglesias province, Sardinia, Italy. 
Description: Greenish-blue semitransparent mass from the association with malachite and calcite. 


Amorphous. 
Wavenumbers (cm): 3525s, 3385s, 1648, 1590sh, 1425w, 1200sh, 1160sh, 1003s, 930sh, 660sh, 
562s, 460. 


Sia23 Ekanite ThCa,Sig O20 
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Locality: An unknown placer near Ratnapura, Ehaliyagoda district, Sri Lanka. 

Description: Bottle-green transparent pebble. Amorphous, metamict, probably contains sub- 
microscopic inclusions of quartz. The approximate empirical formula is (electron microprobe) 
(Tho.9U0.05)Ca2.1Sig.00020:nH20 

Wavenumbers (cm ‘): 3410, 1607w, 1443, 1175sh, 1070sh, 1040, 950sh, 885sh, 800, 780sh, 
500sh, 465s. 


2.7 Silicates 651 


Sibi  Tobermorite Ca;[(Si,Al1)6(O,OH);7]1:5H20 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: White fine-grained aggregate from the association with calcite, andradite and vesuvi- 
anite. Na- and CO3-bearing, Al-rich variety. The empirical formula is Naop.5Cas 9[(Si4.9Al, 1) 
(O,OH)17](CO3),-2H20. 

Wavenumbers (cm *): 3510, 3425sh, 3250sh, 1638, 1475sh, 1426, 1150sh, 1033s, 985sh, 962s, 888, 
840, 730, 676w, 634w, 583w, 484s, 452. 


Sib2  Aluminotschermakite OCa,(Mg3Al,)(SisAl,022)(OH)> 
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Locality: Mundarara mine, Longido, Kilimanjaro region, Tanzania. 

Description: Black grains from the association with corundum. The empirical formula is (electron 
microprobe) (Nao.4Ko.1)(Ca1 oNao.1)(Mg2.7Fe1.1Al1 .1Cro.1)(S16.0A12.0022)(0H)%2. 

Wavenumbers (cm '): 3680w, 1051, 978s, 944s, 900sh, 815, 738w, 685, 655sh, 634w, 540sh, 
509, 459s. 
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Sib3  Leakeite © NaNa>(Mg>Fe°*,Li)(Sig0>>)(OH)> 
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Locality: Norra Kärr, Gränna, Jönköping, Småland, Sweden. 

Description: Black long-prismatic crystals from the association with albite and aegirine. Al-rich 
variety. The empirical formula is (electron microprobe) (Naz 6Ko.4)(Mg22.1F€1 9Al; obi,)(Sig 0022) 
(OH), Fo.o. 

Wavenumbers (cm '): 3543w, 1144, 1089, 1081, 1050sh, 995sh, 976s, 930sh, 910sh, 764, 675w, 
644, 560, 464. 


Sib4  Actinolite © OCa>(Mg,Fe**);(Sig0>9)(OH)> 
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Locality: Malyshevskoe deposit, Emerald Mines, Middle Urals, Russia. 

Description: Dark green long-prismatic crystals from the association with phlogopite and 
dravite. The empirical formula is (electron microprobe) (Ca,.4Nao.13)(Mg4.42Feo.61Alo.og) 
(Si7.33Alo,17022)(OH)2. 

Wavenumbers (cm "): 3685, 3670w, 3650sh, 1102s, 1058, 1010sh, 994s, 951s, 920s, 758, 685, 661, 
643w, 535sh, 520sh, 506s, 464s, 445sh, 415sh. 


2.7 Silicates 653 


Sib5 Arfvedsonite NaNa>(Fe7*,Fe°*)(Sig05>)(OH)> 
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Locality: Kent granite massif, Karagandy region, Kazakhstan. 

Description: Black grain with bluish streak from the association with microcline and quartz. The 
empirical formula is (electron microprobe) (Naz 6Ko.25)(Fe3 6>Mgo.9Alo 3ZNno,1 T19.1)(Sig 0(022)(OH,F)p. 

Wavenumbers (cm ‘): 1120, 1080, 1025sh, 976s, 905sh, 775sh, 754, 708w, 644, 538, 480sh, 
451s, 400sh. 


Sib6 Arfvedsonite NaNa,(Fe7*,Fe°*)(SigO>,)(OH)> 
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Locality: Northern quarry, Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola 
peninsula, Murnansk region, Russia. 

Description: Black prismatic twin from the association with eudialyte, microcline, sodalite, nephe- 
line, ilmenite and aegirine. The empirical formula is (electron microprobe) (Na; 9Ko.4Mno 3Cag >) 
(Fez 4Mg1.3Tip2Alo.2)(Si17.9Alo,1022)(OH,F)o. 

Wavenumbers (cm ‘): 3665w, 1138, 1074s, 1020sh, 966s, 925sh, 748, 700w, 662, 651, 565sh, 
535sh, 497, 454s. 


654 2 IR Spectra of Minerals and Reference Samples Data 


Sib7 Fluorarfvedsonite © NaNa>(Fe**,Fe°*)(SigO>>)(F,OH)> 
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Locality: Katugin Ta—Nb deposit, Chita region, Transbaikal area, Eastern Siberia, Russia. 
Description: Black grain from the association with fluorannite and neighborite. The empirical 
formula is (electron microprobe) (Na24Ko.3)(Fe3 9™Mgo.6Ti9.2Zno,. 1 Alo, 1)(Sig.0Q022)F1.;(OH,O)o 9. 
Wavenumbers (cm~'): 1129, 1078s, 1020sh, 971s, 905sh, 753, 709w, 665sh, 650, 537, 490, 

454s, 420sh. 


Sib8 Tacharanite Ca,2AlLSi;305, -18H,O 
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Locality: Bramburg quarry, Adelebsen, Gottingen, Lower Saxony, Germany. 

Description: White spherulites. Identified by powder X-ray diffraction pattern. 

Wavenumbers (cm): 3515, 3385sh, 1615, 1384w, 1367w, 1153, 1095sh, 1055sh, 1015sh, 991s, 
970sh, 791w, 740w, 689w, 643, 620sh, 478, 451s. 
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Locality: Paakkila, Kuortane, Finland. 

Description: Grey radial fibrous aggregate. Identified by IR spectrum and qualitative electron 
microprobe analysis. 

Wavenumbers (cm): 1098, 1040sh, 1018s, 975s, 912, 782, 755w, 712, 690, 669, 531, 495s, 465s, 
448s, 425sh. 


Sib10 Holmquistite OLi,(Mg,Fe7*)3(Al,Fe*)>(Sig027)(OH)> 
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Locality: Utö mines, Utö island, Stockholm, Södermanland, Sweden (type locality). 

Description: Black columnar aggregate. The empirical formula is (electron microprobe, Li 
calculated): (Li; 9Nao.1)(Mg2.1Feo.oMng 1Zno 1 )(Al; 2Feo.g)(Sig. 0022)(OH)2. 

Wavenumbers (cm *): 3653w, 1099s, 1039s, 1001, 973s, 878, 798, 735w, 700, 679, 648w, 600sh, 
570sh, 550sh, 525, 467s, 450sh, 405sh. 
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Sibl1 Barroisite © O(CaNa)(Mg3AlFe°*)(Si7Al075)(OH)> 
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Locality: Ishkul, Ilmeny (Il’menskie) Mts., South Urals, Russia. 

Description: Black grains. Investigated by A.G. Bazhenov. The empirical formula is (wet chemical 
analysis) (Ko.2Nao 15)(Cay.1Nao.9)(Mgz.7Fe~* 1 4Mno 1Fe**o gTio,1)(Si7 4Alo,sFe**o 1022)(OH),Fo.4- 

Wavenumbers (cm~!): 1090sh, 1065s, 985sh, 970s, 920sh, 880sh, 754w, 686w, 642w, 507, 461s. 


Sib12 Barroisite © O(CaNa)(Mg3AlFe**)(Si7Al077)(OH)> 
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Locality: Marun-Keu eclogite complex, Polar Urals, Russia. 

Description: Grey-green grains from the contact zone of eclogite. The empirical formula is 
(Ko 905Nao,9Cay 05)(Mg3.7Fe; oAlo.4)(Si7,1Alo.9022)(OH,F)>. 

Wavenumbers (cm): 1095sh, 1058, 990sh, 970s, 915sh, 753w, 689w, 658w, 640sh, 555sh, 540sh, 


505sh, 475sh, 459s, 440sh, 420sh. 


2.7 Silicates 657 


Sib13 Hastingsite © NaCa>(Fe**,Fe°*)(SigAl,0>>)(OH)> 
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Locality: Dmitrievskiy mine, Transbaikal area, Siberia, Russia. 

Description: Black grains. The empirical formula is (electron microprobe) Kop 2gNao.65Caj.76 
(Fez 12Mgo.9g)(Feo.67T10.22Alo.11)(Si6.27Ah.73022)(OH,F)o. 

Wavenumbers (cm): 3630w, 1085sh, 1050s, 977s, 936s, 870sh, 782w, 732w, 677w, 660sh, 627w, 
606w, 510sh, 489, 451s, 415sh. 


Sibl4 Hastingsite | NaCa(Fe~*,Fe°*)(SigAl,O>>)(OH)> 
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Locality: Ilmeny (Il’menskie) Mts., South Urals, Russia. 

Description: Black grains. Investigated by A.G. Bazhenov. The empirical formula is (wet chemical 
analysis): Ko.4;Nay.34Cay 34(Fe~* 1 69Mgo.69Mno 42Fe™* 1 35Alo.71 Tio, 12)(Sie.11 Aly.g9022)(OH,F)2. 

Wavenumbers (cm ‘): 3640w, 1049s, 880sh, 787w, 735w, 695sh, 668w, 607w, 525sh, 490sh, 453s. 
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Sib15 _Potassic-hastingsite | (K,Na)Ca(Fe7*,Fe°*)(SigAl,0>>)(OH)> 
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Locality: Odinochnoe deposit, Kuraginskiy district, Eastern Sayan Mts., Siberia, Russia. 

Description: Black grains. The empirical formula is (electron microprobe) Ko.46Nao.35Caj.o9 
(Fe4.16M80.55Alo.25Mno.o8Tio.01)(S15.72A12.28022)Clo.69(0H,F)1 31. 

Wavenumbers (cm _‘): 3640, 1045s, 975sh, 943, 930sh, 870sh, 780w, 747w, 725sh, 680sh, 662w, 
598w, 521, 487, 450s, 415sh. 


Sib16  Actinolite © OCa.(Mg,Fe*)s(Sig0>.)(OH)> 
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Locality: Bastnas, Riddarhyttan, Vastmanland, Sweden. 

Description: Dark green long-prismatic crystals. Identified by IR spectrum. 

Wavenumbers (cm): 3670w, 1124, 1101s, 1055sh, 1036s, 995s, 952s, 917s, 756, 720sh, 685, 654, 
540sh, 512s, 462s, 445sh. 


2.7 Silicates 659 


Sib17  Actinolite OCa(Mg,Fe”);(Sig022)(0H)2 
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Locality: Alpe Rosso, Orcesco, Druogno, Vigezzo valley, Piedmont, Italy. 

Description: White fibrous aggregate in marble, in the association with vigezzite. The empirical 
formula is (electron microprobe) Caz o(Mg4.95Feo.oMng 1 Alo.os)(Si7,.95Alo.95022)(OH)>. 

Wavenumbers (cm '): 3670w, 1102s, 1067s, 1015sh, 996s, 947s, 923s, 757, 723w, 687, 662w, 
644w, 540sh, 509, 461s, 445s, 410sh. 


Sib18 Magnesiotaramite Na(CaNa)(Mg3AlFe>*)(Si¢Al,022)(OH)> 
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Locality: Malyshevskoe deposit, Emerald Mines, Middle Urals, Russia. 

Description: Greenish-grey prismatic crystals from the association with margarite. The empirical 
formula is (electron microprobe) (Nag.g3Ko.07)(Ca1.40Nao.60)(Mg3.27Mno.o1 Aly ogFeo.57Ct0.05 Tio.02) 
(Sig 30A]; 61022)(OH)>. 

Wavenumbers (cm): 3695w, 3665w, 1105sh, 1054s, 971s, 920sh, 743w, 679, 663, 545sh, 509, 
463s, 420sh. 
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Sib19 Katophorite © Na(CaNa)(Fe**,Al)(Si7AlO>,)(OH)> 
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Locality: Sakharyok massif, Western Keivy Mts., Kola peninsula, Murnansk region, Russia. 
Description: Black grains with blue streak. The empirical formula is (electron microprobe) 


(Nap. 7Ko.2)(Cay_.4Nao.6)[(Fe2.4Mg1.sMno 1)(Alo,.7Feo 3) ](Sig.gAl; 2022)(OH)2. 
Wavenumbers (cm~!): 3690w, 3665w, 1055s, 964s, 920sh, 805sh, 747w, 670, 623w, 506, 455s. 


Sib20 Plancheite Cug(SuO0;, 1)2(OH)4-H>,O 
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Locality: Musonoi mine, Kolwezi, Katanga Copper Crescent, Democratic Republic of Congo. 

Description: Light blue radial fibrous aggregates from the association with malachite. Identified 
by IR spectrum. 

Wavenumbers (cm *): 3598, 3350, 1640w, 1130sh, 1032s, 1008s, 960sh, 869, 841, 763, 730sh, 
665, 530sh, 505sh, 458s. 


2.7 Silicates 661 


Sib21 Manganogrunerite OMn,Fe**;(SigO>7)(OH)> 
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Locality: Nikolaevskiy mine, Dalnegorsk, Kavalerovo mining district, Primorskiy Kray, Russia. 

Description: Grey-green random fibrous aggregate from the association with ilvaite and 
hedenbergite. The empirical formula is (electron microprobe) Ko.o3(Mn1.20Ca0.80) 
(Fe3 74Mg0.63Mno.59T'i9.02)(S17.3gAlo.o9F€0.03022)(OH)>. 

Wavenumbers (cm '): 3625w, 1140sh, 1123, 1100s, 1034, 982s, 939s, 760sh, 746, 693w, 634, 510, 
450s, 406. 


Sib22 Inesite Ca,Mn**,(Si,902x)(OH)>-5H»O 
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Locality: N’Chwaning mine, Kuruman, Kalahari manganese fields, Northern Cape province, 
South Africa. 
Description: Pink radial aggregate from the association with orlymanite and xonotlite. Identified by 


IR spectrum. 
Wavenumbers (cm ‘): 3635, 3610, 3490sh, 3410, 1665sh, 1645, 1091s, 1050s, 997s, 970s, 934s, 
771w, 722w, 661, 620sh, 610, 547, 493, 447s, 420sh. 
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Sib23 Chloro-potassichastingsite | KCa,(Fe**,Fe°*)(SisAl,0>.)(OH)»Cl, 
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Locality: Dashkesan Co—Fe deposit, Dashkesan, Azerbaijan (type locality). 

Description: Very dark green coarse prismatic crystals from the association with quartz, 
chlorite, actinolite, chlorapatite, epidote, magnetite, hematite and sulfides. Neotype sample. 
Monoclinic, space group C2/m. Unit-cell dimensions refined from the powder data are 
a = 9.979(4), b = 18.035(8), c = 5.302(3) A, B = 104.71(4)°. Dmeas = 3-52 g/cm’, Doac 
= 3.53 g/cm”. Optically biaxial (—), a = 1.728, P = 1.749, y = 1.751, 2Vimeas = 15°. The empir- 
ical formula is (Ko 64Nao.34)Cajo0(Fe**3.25Fe”*o.97Mgo.72Mno.o6Alo.o6Tio.os)(Sis.g9A 2.11022) 
[Cl 3:(OH)o.60Fo.0700.02]. The strongest lines of powder X-ray diffraction pattern are [d, A 
(I, %) (hkD] 8.53 (100) (110); 3.32 (11) (240); 3.16 (51) (310); 2.981 (12) (221); 2.839 (18) 
(330), 2.749 (23) (33-1, 151), 2.191 (6) (261). 

Wavenumbers (cm '): 3620w, 1085sh, 987s, 948s, 925sh, 870sh, 749, 673w, 655, 597w, 515, 
490sh, 450s. 


Sib24 Cummingtonite OMg7(Sig0>.)(OH). 
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2.7 Silicates 663 


Locality: Lebedinskiy mine, Kursk Magnetic Anomaly, Russia. 

Description: Brown columnar aggregate from the association with quartz, calcite and hematite. 
The empirical formula is (electron microprobe) Cao.o6(M84.58F€2.30Mn0.07)(S17 .95Alo0.05022(OH)2. 

Wavenumbers (cm~ *): 3645w, 3430w, 1170sh, 1128, 1083s, 997s, 970s, 893, 798, 777, 134w, 
700sh, 695, 655sh, 638, 530sh, 507, 481s, 455sh, 427. 


Sib25 Ungarettiite © NaNa,(Mn**,Mn°*;)(Sig0>>)O> 


1.0 


= 
oo 


Transmittance 
D 
ON 


0.4 


500 1000 1500 2000 3000 3500 4000 


Wavenumber (cm`’ 


Locality: Tanohata mine, Iwate prefecture, Japan. 

Description: Very dark red grains. The empirical formula is (electron microprobe) 
(Ko.19Na2.53Cao.16)Mn4.19M20.81F€0.32Alo.05Tio.02)(Sis.00022)02. Bands of OH groups are not 
observed in the IR spectrum. Thus it is not kôzulite. Note: Tanahata mine is the type locality of 
kôzulite. 

Wavenumbers (cm™®: 1126s, 1067s, 969s, 886, 746, 710w, 677, 661, 592w, 577w, 524, 497, 
458s, 430sh. 


Sib26 Carlosturanite (Mg,Fe°*,Ti)21(Si,A1)12028(0H)z4:H20 
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Locality: Val Varaita, near Sempeyre, Piemonte, Italy (type locality). 
Description: Light brown fibrous aggregate from the association with diopside, chrysotile, brucite, 


magnetite and clinohumite. 
Wavenumbers (cm~'): 3693, 3665sh, 3405. 1627w, 1069s, 1010sh, 977s, 959s, 850sh, 620sh, 606, 
564, 470sh, 432s. 


Sib27 Ershovite Na,K3(Fe**,Mn**,Ti)>[SigO9(OH)>](OH)>-4H,O 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia (type 
locality). 

Description: Olive green grains from the association with orthoclase, nepheline, sodalite, aegirine, 
alkalic amphibole, villiaumite, natrite, rasvumite, vuonnemite, astrophyllite, shcherbakovite, 
kazakovite, koashvite, thermonatrite and nacaphite. Holotype sample. Triclinic, space group 
P-1, Unit-cell dimensions refined from the powder data are a = 10.244(2), b = 11.924(3), 
c = 5.276(3) A, a = 103.491(2)°, B = 96.960(3)°, y = 91.945(3)°, Z = 1. Dmeas = 2.75(2) g/cm”, 
Deac = 2.73 g/cm?. Optically biaxial (+), a = 1.569(2), B = 1.574(2), y = 1.590(2), 2Vimeas = 
15(2)°. The empirical formula is NagogK295Cag.o2(Feo.37Mno.6gTio.33Mgo0.13)S1g.000 19.98 
(OH)4.04:5.06H20. The strongest lines of powder X-ray diffraction pattern are [d, A (I, %)] 
11.58 (100), 2.990 (100), 2.709 (80), 2.608 (70), 2.459 (60), 2.160 (60), 1.652 (80). 

Wavenumbers (cm ‘): 3500sh, 3380, 3210sh, 3050sh, 1630w, 1400w, 1120sh, 1056s, 1019s, 970s, 
945sh, 890, 750w, 723w, 661, 633w, 525sh, 495sh, 447s, 415sh. 
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Sib28 Gedrite OMg;sAl,(SigAl,.0>2)(OH)> 
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Locality: Terbes-Ostrov, near Shueretskaya railway station, Karelia, Russia. 

Description: Dark grey columnar aggregate from the association with almandine, biotite, quartz and 
kyanite. Confirmed by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm *): 3630w, 1090, 1058, 1005sh, 979s, 900sh, 840sh, 780, 754w, 707, 686, 658, 
524, 493s, 459s, 430 


Sib29  Parvo-manganotremolite —O(CaMn)(Mg,Fe~*)<(Sig0>2)(OH)> 
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Locality: Droujba (Druzhba) mine, Laki (Lyki), Djurkovo Complex, Rhodope Mts., Plovdiv region, 
Bulgaria. 

Description: Green-grey fibrous aggregate from the association with johannsenite, rhodonite, quartz 
and calcite. The empirical formula is (electron microprobe) (Cag. 7Mn, 3)(Mg3 ;Fe; 6Mno2Alo.1) 
(Siz. 9Alo,1022)(OH)>. 

Wavenumbers (cm '): 3655w, 3635w, 3615w, 1085, 1035sh, 1005s, 943s, 920sh, 849, 752, 677, 
646, 495sh, 454s. 
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Sib30 = Xonotlite Ca¢(Si,<0O,7)(OH)> 
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Locality: Arimao-Norte, Cienfuegos province, Cuba. 

Description: White parallel-fibrous aggregate from the association with wollastonite. Identified by 
IR spectrum and powder X-ray diffraction pattern. 

Wavenumbers (cm~ *): 3609, 1203, 1070, 1010s, 974s, 927, 850sh, 810sh, 715w, 671, 632, 606, 533, 
490, 475sh, 453. 


Sib31 Potassic-arfvedsonite © KNa>(Fe**,Fe°*)(Sig055)(OH)> 


1.0 
0.8 

V 

Q 

z 

E 0.6 

=z 

N 

= 

f°) 

E 04 
0.2 

500 1000 1500 2000 3500 4000 


Wavenumber (cm`’) 


Locality: Palitra pegmatite, Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, 
Murnansk region, Russia. 

Description: Dark green prismatic crystals. Li-rich variety. The empirical formula is (electron 
microprobe; Li by wet chemical analysis) Ko.8Naz 2(Fe27M81 2Mno.sTio.1Alo.1Lio.4)(Sig.0022) 
(OH,F)>. 

Wavenumbers (cm): 3690w, 3665w, 1139, 1078s, 1045sh, 990sh, 959s, 746, 698w, 665w, 649, 
534, 495sh, 449. 


2.7 Silicates 667 


Sib32 Potassic-arfvedsonite KNa(Fe”,Fe?*)(SisO22)(OH)> 
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Locality: “Pegmatite Valley’, the lowermost tributary to the Lilleelv river, Kangerluarsuk area, 
Ilimaussaq complex, Greenland (type locality). 

Description: Black prismatic crystals from the association with analcime, sodalite, aegirine, 
steenstrupine-(Ce) and epistolite. Holotype sample. The crystal structure is solved. Monoclinic, 
space group C2/m; a = 10.002(2), b = 18.054(3), c = 5.319(1) A, B = 103.903) Z = 22D nea 
= 3.39(2) g/cm”, Dae = BAD g/cm’. Optically biaxial (—), a= 1.683(2), p = 1.692(2), 
y = 1.699(2).The empirical formula is (Ko 67Nao22)(Naj.9sCag.95)(Fe "3, 29Fe 1 26Lio.29 
Mnpo 19Tip.o5ZN0,02Mgo.01)_(Siz.76Fe™*o.13Alo,11)O22[(OH)1.81Fo.1s]. The strongest lines of the 
powder X-ray pattern [d, A (I, %) (hkl)] are 9.02 (28) (020), 8.53 (100) (110), 3.303 (23) (240); 
3.184 (40) (310), 2.847 (17) (330). 

Wavenumbers (cm): 3690w, 3665w, 1134, 1076s, 1025sh, 990sh, 957s, 900sh, 741, 692w, 661w, 
643, 520sh, 491, 445s, 430sh, 400sh. 


Sib33 Potassic-leakeite © KNa>(Mg>Fe°*>Li)(SigO2>)(OH,F)> 
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Locality: Shkatulka pegmatite, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Bluish-green random fibrous aggregate from the association with ussingite, serandite, 
sphalerite, belovite-(Ce) and bykovaite. Investigated by I.V. Pekov. The empirical formula 
is Ko.6soNa2.3sLio.s6M8 1.49Mno.s9Fe *o.19Fe°* 1 79Tio.08(Si7.93Al0.07022)(0H,O)1 26F0.74- Confirmed 
by IR spectrum. Bands of OH groups are not observed in the IR spectrum. 

Wavenumbers (cm~*): 1139, 1090s, 1051s, 1005s, 958s, 919, 754, 705w, 671w, 659, 545, 502, 
453s, 425sh. 


Sib34 Magnesiosadanagaite NaCa>[Mg3(Al,Fe**)s](SisAl;025)(OH)> 
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Locality: Kyshtym series, IImeny (Il’menskie) Mts., South Urals, Russia. 

Description: Black grains from amphibolite, from the association with corundum and spinel. 
Investigated by A.G. Bazhenov. The empirical formula is (Nag.47Ko.23)(Cay.92Mng.94)(Mg2.28 
Fe**, 1Aly.1sFe™*o 43Tio. 12)(Sis 3gAl2 62022)(OH,F,O)o. 

Wavenumbers (cm *): 3685w, 3660w, 3630w, 1125sh, 1036, 963s, 945sh, 785sh, 804, 745w, 686, 
624w, 515sh, 460s, 400sh. 


Sib35 Barroisite L (CaNa) [Mg3(Al,Fe**)>](Si7A105>)(OH)> 
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2.7 Silicates 669 


Locality: Ishkul lake, IlImeny (Il’menskie) Mts., South Urals, Russia. 

Description: Black grains from fenite. Investigated by A.G. Bazhenov. Al-deficient variety. The 
empirical formula is Ko.10Nao.9sCay.12(Mg2.72Fe~* 1 41Mno.o5Fe”*o.76Tio.14)(Si7.42Al0.s0F€0.07022) 
(OH,F)>. 

Wavenumbers (cm ‘): (3680w), 1100sh, 1058, 975sh, 963s, 920sh, 753, 660, 507, 460s. 


Sib36 ~—- Ferritschermakite OCaz[Mg3(Fe**,Al)>](SigA1,025)(OH)> 
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Locality: Ilmeny (Il’menskie) Mts., South Urals, Russia. 

Description: Black grains. Investigated by A.G. Bazhenov. The empirical formula is (Kg 2Nao 1) 
(Cay_7Nao,3)(Mgo 3Fe~* 1 4Mno.1Fe**o Alo 2Tio 1)(Sie 3A11,7022)(OH,F)2. 

Wavenumbers (cm~: 3700w, 3605w, 1125sh, 1075sh, 1040sh, 984s, 960sh, 947s, 870sh, 749, 695, 
650sh, 530sh, 506, 457s, 410sh. 


Sib37 Potassicrichterite K(CaNa)Mgs5(Sig022)(OH)>s 
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670 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Itkutskiy district, Malyi Murun (Malomurunskiy) massif, Eastern Siberia, Russia. 

Description: Bluish-grey parallel-fibrous aggregate from the association with phlogopite and calcite. 
The empirical formula is Kı pNag.gCao.3(Mg4 3Feg.5)(Sig 9022)(OH)>. 

Wavenumbers (cm): 3690w, 3675w, 3650w, 1146, 1082, 1045sh, 978s, 956s, 920s, 738, 707w, 
665, 596w, 545, 503, 456s, 445sh. 


Sib38 Ferri-ferrohornblende = 0Ca>(Fe**,Fe°*)(Si;AlO>)(OH)> 
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Locality: Saktaevskiy quarry, Ilmeny (Il’menskie) Mts., South Urals, Russia. 

Description: Black grains from granite pegmatite, from the association with amazonite. Investigated 
by A.G. Bazhenov. The empirical formula is Ko.24(Ca1 43Nao,5g)(Fe~* 3.90 Mgo.42Mno 16Fe* 1.25 
Tio.18)(Si6.68Al1 28Fe°"0.04022)(0H,F)2. 

Wavenumbers (cm~ *): 3600w, 1070sh, 1020sh, 965sh, 944s, 742, 687, 633, 610sh, 510sh, 490s, 
447s, 420sh, 395sh. 


Sib39 Fluorcanasite K3Na3Cas(S1,2039)(F,OH)4-H,O 
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2.7 Silicates 671 


Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk 
region, Russia (type locality). 

Description: Green granular aggregate from the association with magnesium astrophyllite and 
aegirine. Confirmed by IR spectrum and electron microprobe analysis. 

Wavenumbers (cm *): 3605, 3555, 3080w, 1680w, 1590w, 1122s, 1086s, 1020s, 951s, 798, 765, 
697, 671w, 646, 630w, 597w, 517, 495, 446s, 408. 


Sib40 Frankamenite K3Na3Cas(S1,2039)(F,OH)4:-H,O 
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Locality: Malyi Murun (Malomurunskiy) massif, Eastern Siberia, Russia (type locality). 

Description: Dark green granular aggregate from the association with charoite. Confirmed by IR 
spectrum, electron microprobe analysis and single-crystal X-ray diffraction pattern. 

Wavenumbers (cm™®: 3600, 3554w, 1595w, 1125s, 1088s, 1025s, 954s, 797, 767, 697, 673w, 645, 
622w, 596w, 515, 495, 445s, 407. 


Sib41 Moskvinite-(Y) NasK(Y,REE)(Si5015) 
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Locality: Dara-i Pioz glacier, Dara-i Pioz alkaline massif, Alai range, Tien-Shan Mts., Tajikistan 
(type locality). 

Description: Colourless equant grains from the association with reedmergnerite, shibkovite, nordite- 
(Ce), leucophanite, microcline, hyalotekite, telyushenkoite, kentbrooksite, polylithionite and 
albite. Holotype sample. The crystal structure is solved. Orthorhombic, space group /bmm, 
a = 10.623, b = 14.970, c = 8.552 Å, Z = 4. Dnes m 291 g/cm’, Deale = 292 g/cm’. Optically 
biaxial (+), œa = 1.555, p = 1.558, y = 1.566, 2Vmeas = 64°. The empirical formula is 
Nay.osKo.95(¥0.77D Yo.09Gdo.04Et0.04H09.025M9,92T Do.01Ndo.01)Si6.009 15.00: The strongest lines 
of powder X-ray diffraction pattern are [d, A (I, %) (AhkD] 5.32 (35) (200), 4.98 (100) (121), 
3.45 (50) (310), 3.26 (85) (141), 3.05 (75) (240, 222), 1.754 (42) (103), 2.490 (45) (251, 060, 242). 

Wavenumbers (cm~*): 1109s, 1070sh, 1095sh, 1041s, 1015s, 976, 937, 817, 765, 682, 629s, 563, 
504w, 486, 450w, 413. 


Sib42 Manaksite KNaMn**(Si,O,0) 
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Locality: Palitra pegmatite, Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, 
Murnansk region, Russia. 

Description: Beige crystal from the association with ussingite, analcime, natrosilite, villiaumite, 
serandite, aegirine, potassicarfvedsonite, sphalerite, vuonnemite, phosinaite-(Ce), etc. 
Investigated by I.V. Pekov. The chemical composition is (electron microprobe, wt. %) NaO 
8.14, KO 11.90, MgO 0.27, MnO 15.24, FeO 3.10, SiO, 61.20, total 99.85. The crystal structure is 
solved. Confirmed by IR spectrum, electron microprobe analysis and powder X-ray diffraction 
pattern. 

Wavenumbers (cm~ *): 1444s, 1103s, 1060sh, 1047s, 1027s, 1006s, 977s, 787, 759, 741, 689, 626, 
602, 528, 492, 479, 463, 414s. 


2.7 Silicates 673 


Sib43 Ferrokaersutite NaCa,(Fe™,4Ti)(SisAl2022)(OH)> 
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Locality: Khlebodarovka, Chaplinskiy district, Kherson region, Ukraine. 

Description: Dark greenish-brown grains from camptonite, from the association with biotite-4M3. 
The empirical formula is (electron microprobe) (Nag7Ko.2)Ca;.o(Fe27Mg,.5Ti9.55Alo.25) 
(Si6.0Al2.0022)(0H,0)2. 

Wavenumbers (cm~!): 1675w, 1080sh, 1057, 981s, 941s, 801, 734w, 674, 626w, 506, 459s. 


Sib44 Parvo-manganotremolite O(Ca,Mn).Mg5(Sig0>2)(OH)>» 
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Locality: Chiuruco mine, Dos Mayo province, Huanuco, Peru. 

Description: White fibrous aggregate from the association with rhodonite. The empirical formula is 
(electron microprobe) (Ca;.5Mno 5)(Mg4oMno.7Feo 3)(Sig 0(022)(OH)>. 

Wavenumbers (cm~ ^: 3655w, 1100s, 1055s, 1015s, 945s, 921, 900sh, 875sh, 849, 753, 720w, 686, 
665, 645sh, 575sh, 505, 455s. 
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Sib45  Magnesio-ferrikatophorite Na(CaNa)(Mg,Fe**)(Si,Al05>5)(OH)> 
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Locality: Ilmeny (Il’menskie) Mts., South Urals, Russia. 

Description: Black grains. Investigated by A.G. Bazhenov. The empirical formula is (Nap .36Ko.33) 
(Cay.17Nao.7sMno og)(Mgo.93Fe~* 1. 16Fe**o.78T i0.09Alo.06)(Siz.42Alo.53022)(OH)1.18Fo.93- 

Wavenumbers (cm~!): 1105sh, 1061s, 968s, 915sh, 875sh, 750, 663, 507, 459s, 405sh. 


Sib46 Magnesio-hornblende OCa,[Mg,(Al,Fe*)](Si,Al0>)(OH), 
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Locality: Ilmeny (Il’menskie) Mts., South Urals, Russia. 

Description: Black grains. Investigated by A.G. Bazhenov. The empirical formula is (Nao .33Ko 99) 
(Cay .99Nao,o7Mno 03)(Mg2.54Fe~* 1 61 Alo agFe**o.24Ti9.13)(Si¢.70Ah1.30022)(OH,F)>. 

Wavenumbers (cm~!): 1125sh, 1088, 1044, 987s, 952s, 920sh, 790sh, 754, 693, 655sh, 507, 461s. 


2.7 Silicates 675 


Sib47  2Magnesio-arfvedsonite NaNa(Mg,Fe?*)(SigO22)(O0H)2 
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Locality: Ilmeny (Il’menskie) Mts., South Urals, Russia. 

Description: Black prismatic crystals from the association with microclite and pyrochlore. The empiri- 
cal formula is (electron microprobe) (Nao.57Ko.30)(Na1.71Cao.29)(Mg2.76Mno,.17Fe1.33Alo.22Ti0.03) 
(Si7.g5Alo,15022)(OH,F)o. 

Wavenumbers (cm *): 3685w, 3633w, 1137, 1079s, 1015sh, 972s, 920sh, 890sh, 754, 714w, 669, 
540sh, 509, 462s, 430sh. 


Sib48 Miserite (K,O); s(Ca,Mn)¢[Si¢(O,OH),5](Six07)(F,OH)>:nHO (n <1) 
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Locality: Dara-i Pioz glacier, Dara-I Pioz alkaline massif, Alai range, Tien-Shan Mts., Tajikistan. 

Description: Aggregate of pink acicular crystals from the association with agrellite, pectolite, albite 
and quartz. Confirmed by IR spectrum. 

Wavenumbers (cm7’): 3590, 1432, 1403, 1114s, 1080sh, 1043s, 985sh, 957s, 849, 794, 767, 692, 
635sh, 617, 601, 529, 515, 488, 470, 455, 427. 


676 2 IR Spectra of Minerals and Reference Samples Data 


Sib49 Manganonordite-(Ce) Na3SrCeMn(Si¢0;7) 
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Locality: Pegmatite No. 60, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia (type locality). 

Description: Pale brown rosette-like aggregate of tabular crystals from peralkaline pegmatite, from 
the association with ussingite, steenstrupine, umbozerite, sphalerite, chkalovite, epistolite, 
gerasimovskite, etc. Holotype sample. The crystal structure is solved. Orthorhombic, space 
group Pcca; a= 14.449(4), b = 5.187(2), c = 19.849(5) A, Z=4. D neas = 3-43 g/cm’. 
Optically biaxial (—), =1.623, =1.636, =1.642. 2Vmeas = 60(10). The empirical formula is 
(Naz.96Ca0.05)(Sr1 .02Ba0.02) (Ceo,51La9.42Ndo.0sPro.02)(Mno 42ZNno.24F eo 23Mg0.10)S15.970 17. The 
strongest lines of the powder X-ray pattern [d, A (I, %) (hkl)] are 4.215 (100) (210); 3.325 (67) 
(312); 2.965 (83) (410); 2.875 (55) (314); 2.597 (54) (020). 

Wavenumbers (cm ‘): 1080sh, 1061s, 1003s, 970, 919s, 895s, 760, 734, 707, 647, 565, 548, 520, 
492, 450sh, 435s, 415sh, 370. 


Sib50 Gedrite OMg;sAl,(SigAl.0>2)(OH)> 
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Locality: Hèas valley, near Gédres, Haut Pyrénées, France (type locality). 
Description: Black radial aggregate. Confirmed by qualitative electron microprobe analysis. 


2.7 Silicates 677 


Wavenumbers (cm ®: 3640w, 3570w, 1100sh, 1077s, 977s, 930sh, 870sh, 777, 755sh, 694, 650sh, 
520sh, 490sh, 461s, 430sh. 
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Locality: Large Miassovo lake, IlImeny (Il’menskie) Mts., South Urals, Russia. 

Description: Light green columnar aggregate. Identified by IR spectrum, powder X-ray diffraction 
pattern and qualitative electron microprobe analysis. 

Wavenumbers (cm *): 3680w, 3660w, 1100s, 1040sh, 1014s, 998s, 954s, 922, 795sh, 760, 686, 670, 
645w, 540sh, 525sh, 508, 466s, 450sh, 425. 


Sib52 Magnesio-riebeckite © CNa.(Mg3Fe**>)(SigO2>)(OH)> 
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Locality: Srednyaya Padma, Onega Lake, Karelia, Russia. 

Description: Blue fibrous aggregate. The empirical formula is (electron microprobe) (Na; 13Cap o6Ko 02) 
(Mg> 32Fe2 79)(Si7.g5Alo,15022)(OH)o. 

Wavenumbers (cm~'): 3655w, 3635w, 1145, 1100, 1053, 1020sh, 993s, 977s, 901, 886w, 784, 
732w, 691, 666w, 647w, 544, 513, 503, 451s. 
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Sib53 Magnesio-hastingsite © NaCa,(Mg,Fe°*)(SigAl,02>)(OH)> 
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Locality: Afrikanda massif, Afrikanda, Kola peninsula, Murnansk region, Russia. 
Description: Dark grey grains from the association with schorlomite and titanite. The empirical 


formula is (electron microprobe) Nao.sKo.3Ca2. (M82. oFe,.7Ti9.2Alo.2)(Sis.9Als.1O22)(OH)>. 
Wavenumbers (cm): 3695w, 3670w, 1047s, 974s, 924s, 799, 734, 677, 631, 508, 464s, 440sh. 


Sib54. Manganocummingtonite OMn,Mg;(Sig0.2)(OH)> 


1.0 
0.8 

cD) 

O 

= 

S 0.6 

= 

£ 

N 

£ 

= 0.4 
0.2 


500 1000 1500 3000 3500 4000 


Wavenumber (cm) 


Locality: Kurganovskoe Mn deposit, Kurganovo, Middle Urals, Russia. 

Description: Grey fibrous aggregate from the association with rhodonite, neotocite, spessartite, 
tephroite and rhodochrosite. The empirical formula is (electron microprobe) Nag ;5Cag.94Mn, 28 
Fe 92Mg3 50(Sig.090022)(OH)2. 

Wavenumbers (cm ‘): 3665sh, 3650w, 3640w, 3622w, 1126, 1090s, 1027s, 1010sh, 990sh, 980s, 
901, 773, 736w, 693, 650sh, 647, 497s, 486s, 437s. 


2.7 Silicates 679 


Sib55 Pargasite NaCa(Mg4Al(Si6sAl2022)(OH)2 
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Locality: Yuan-Yang, Yunnan province, China. 

Description: Bright green crystal from marble. The empirical formula is (electron microprobe) 
(Nao.7Ko.1Cao.1)Ca2.0(M84.2Al0.7Cr0.1)(S16.4Al1.6022)(0H)2. 

Wavenumbers (cm *): 3660w, 1090sh, 1053s, 982s, 944s, 920sh, 815sh, 741w, 689, 668, 545sh, 
509s, 466s, 420sh. 


Sib56  Nordite-(Ce) Na3SrCeZn(SigO,7) 
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Locality: Dara-i Pioz glacier, Dara-i Pioz alkaline massif, Alai range, Tien-Shan Mts., Tajikistan. 
Description: Colourless grains. The empirical formula is Nas og(Sro.g9Cao.12)(Ceo.soNdo.26Lao.14 


Pro.osGdo.04)ZNo.99516.02017. 
Wavenumbers (cm~?): 1080s, 1057s, 1025sh, 1000s, 980sh, 963, 917s, 892s, 876s, 764w, 735, 704, 
695sh, 649, 569, 553w, 537, 526, 495, 482, 453, 433s. 
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Sib57 Nordite-(La) Na3SrLaZn(Si¢O0,7) 
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Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Light brown tabular crystal from the association with natrolite, aegirine, belovite-(Ce), 
murmanite, sphalerite, strontianite, ancylite-(Ce), etc. The empirical formula is (Naz 9¢6Cao.06) 
(St1.02Ba0.01)(Lag.51Ceo.49Ndo.03)(Zo.ssFeo.17Mgo0.17Mno, 14)(S15.92Alo.02)O17. 

Wavenumbers (cm_'): 1081s, 1059s, 1003s, 965, 918s, 894s, 875sh, 762w, 734, 703, 671, 567, 533, 
522, 492, 484, 452, 435s. 


Sib58 Plancheite Cug(Si0;, 1)2(OH)4-H>,O 
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Locality: Musonoi mine, Kolwezi, Katanga Copper Crescent, Democratic Republic of Congo. 

Description: Blue spherulites from the association with calcite. Identified by IR spectrum. 

Wavenumbers (cm '): 3600, 3555w, 3355, 1630s, 1125sh, 1050sh, 1026s, 1013s, 949, 870, 843, 
761w, 710sh, 665, 603w, 530sh, 504, 475sh, 453s. 


2.7 Silicates 681 


Sib59  Riversideite = Cay4,5,Sig60;6(OH)>, (?) 
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Locality: Product of heating (up to 300 °C) of tobermorite from Zeilberg, Bavaria, Germany. 
Description: White powdery. 
Wavenumbers (cm~ *): 3495w, 1180sh, 1070sh, 1030sh, 987s, 901s, 762w, 678, 600w, 485, 444. 


Sib60 Taneyamalite Na(Mn’*,Mg,Fe’°*,A1)12(Si6017)2(0,0H)10 
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Locality: Taneyama mine, Toyo village, Kumamoto prefecture, Japan (type locality). 

Description: Dark brown massive. Confirmed by IR spectrum and qualitative electron microprobe 
analysis. 

Wavenumbers (cm ‘): 3530, 3410, 1635w, 1580w, 1065sh, 1034s, 970s, 935sh, 875sh, 710w, 
640sh, 622, 505sh, 478s, 435, 420sh. 
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Sib61 Tokkoite K>5Ca,(Si70;7)(O,OH,F)a 
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Locality: Magistral’nyi district, Malyi Murun (Malomurunskiy) massif, Eastern Siberia, Russia (type 
locality). 

Description: Yellowish prismatic crystal from the association with charoite, tinaksite, aegirine and 
microcline. Confirmed by qualitative electron microprobe analysis. 

Wavenumbers (cm '): 3530sh, 3470, 1645w, 1107s, 1074s, 1047s, 991s, 959s, 924s, 894, 777w, 
726w, 693, 679, 651, 640sh, 543, 513, 470sh, 447s, 410s. 


Sib62 Fluoro-edenite NaCa.Mg;5(Si7AlO.>)F> 
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Locality: Parainen (Pargas), Southwestern Finland region, Finland. 

Description: Greenish-grey isometric crystal from the association with calcite, chondrodite and 
fluorphlogopite. The empirical formula is (electron microprobe) (Nag64Ko.10)Ca2.01 
(Mg4.s9F€0.23Al0.16 T10.01)(S16.85Al1.15022)[F1.7(0H)0.3]. 

Wavenumbers (cm ‘): 3685w, 3656w, 1107, 1057s, 986s, 937s, 910sh, 805sh, 735, 685sh, 667, 
540sh, 507, 465s. 


2.7 Silicates 683 


Sib63  Tacharanite Ca,5Al5Si;:05,-18H,O 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: White porcelain-like fine-grained aggregate from the association with pectolite, 
natrolite, thomsonite-Ca, lueshite, aegirine-augite, orthoclase, cancrinite, nepheline, nabalampro- 
phyllite and cafetite. Identified by powder X-ray diffraction pattern and qualitative electron 
microprobe analysis. K-bearing variety. 

Wavenumbers (cm *): 3500, 3270sh, 1634, 1175, 1110sh, 1075sh, 1050sh, 1015sh, 992s, 970sh, 
765sh, 742w, 691, 644, 620sh, 500sh, 479, 450s. 


Sib65  Richterite | Na(CaNa)Mg;(Sig05)(OH)> 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden (type 
locality). 

Description: Yellow prismatic crystal from massive calcite. The empirical formula is (electron 
microprobe) Naz 9Ko,;Cao.o(Mg4.2Feo 4Mng.3Alo.1)(Sig.90022)[Clo,1(OH,F,O)1 9]. 

Wavenumbers (cm~ *): 1145, 1076s, 1025sh, 972s, 925sh, 885sh, 754, 711w, 671, 627w, 549, 511s, 
467s, 445sh, 420sh. 
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Sib66 Actinolite © OCa>(Mg,Fe**)5(SigO.7)(OH)> 
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Locality: Dashkesan Co-Fe deposit, Dashkesan, Azerbaijan. 

Description: Dark green pseudomorph after clinopyroxene crystal, from the association with calcite 
and hematite. Fe-rich variety. The empirical formula is (electron microprobe) (Nag.;Ca;.3Mno.1) 
(Mg2.sFe2 4Alo.1)(Sig 0022)(OH)>. 

Wavenumbers (cm~‘): 1125sh, 1098, 1053, 1010sh, 993s, 945s, 919, 751, 687, 654w, 640sh, 505, 
452s, 345sh. 


Sib67 Ferro-actinolite OCa(Fe**,Mn,Mg)s5(Sig02>)(OH)> 
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Locality: Nikolaevskiy mine, Dalnegorsk, Kavalerovo mining district, Primorskiy Kray, Russia. 

Description: White random fibrous aggregate from the association with ilvaite. The empirical 
formula is (electron microprobe) (Ca; 7Mno.3)(Fe3.6Mn1 90™Mgo.4)(Sig 9022)(OH)>. 

Wavenumbers (cm~ *): 3630w, 1105, 1053, 990, 939s, 915sh, 744, 689w, 639, 508, 483, 447s, 417. 


2.7 Silicates 685 


Sib68 Fluoro-edenite NaCa,Mg;5(Si7AlO.>)F> 
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Locality: Yum’echorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 
Description: Dark grey crystals from pegmatite hosted by effusive rocks. Investigated by B.E. 
Borutskiy. The empirical formula is (Nao.67Ko.33)(Cay 6gNao,32)(Nao.20Mg3,77Fe**o.53Mno o4Fe** 0.26 


Tio.17Al0.03)(Si6.89A11 osFe*o,06O22)[F1.23(0H)0,730o o4l- 
Wavenumbers (cm): 1120sh, 1064s, 980s, 955s, 925sh, 895sh, 735w, 664, 540sh, 511s, 500sh, 


468s, 435sh, 405sh. 


Sib69 Frankamenite K3Na3Cas(S1,2039)(F,OH)4-H,O 
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Locality: Magistral’nyi district, Malyi Murun (Malomurunskiy) massif, Aldan shield, Eastern 
Siberia, Russia (type locality). 

Description: Lilac granular aggregate from the association with charoite and aegirine. Confirmed by 
IR spectrum, powder X-ray diffraction pattern and electron microprobe analysis. 

Wavenumbers (cm~ *): 3599, 3552w, 1685w, 1593w, 1124s, 1084s, 1027s, 956s, 800, 769, 698, 
676w, 646, 627w, 620sh, 517, 495, 447s, 406. 
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Sib70 ~~‘ Ferri-winchite F(CaNa)(Mg,Fe**)(Sig0>>)(OH)> 
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Locality: Ilmeny (Il’menskie) Mts., South Urals, Russia. 
Description: Dark brownish-green random fibrous aggregate. Investigated by A.G. Bazhenov. The 


empirical formula is (Ko,15Nao.2700,58)(Nay.3gCao,62)(Mg3.29Fe~*0.53Mno,97Fe** 1. 12Alo.o4Tio.o2) 


(Si7.77Alo.23022)[(OH)1.77F 0.23]. 
Wavenumbers (cm 7‘): 3655w, 3625w, 1103s, 1084s, 1035sh, 985sh, 972s, 925sh, 777, 764, 683, 


670sh, 655sh, 535sh, 509s, 458s, 420sh. 


Sib71  Ferronordite-(La) | Na3SrLaFe7*(Si.Q,7) 
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Locality: Bol’shoi Punkaruaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, 
Russia (type locality). 

Description: Colourless tabular crystal from the association with ussingite, aegirine, epistolite, sphal- 
erite, steenstrupine-(Ce) and altered serandite. Holotype sample. Orthorhombic, space group Pcca, 
a = 14,440(5), b = 5.191(2), c = 19.86(1) A. Dmeas = 3-54 g/em?, Deal = 3.62 g/em?. Optically 
biaxial (—), a = 1.624(1), p = 1.6371), y = 1.644(1), 2Vmeas = 60(15)°. The empirical formula 
is (Na2.92Ca0.08)(Sro.99Ba0.02)(Lao.s7Ce0.41Pr0.05sNdo.04)Fe0.43Mn0.29Zn0.23M80.06)(Sis.92Al0.02)017. 
The strongest reflexes of the powder X-ray pattern are [d, A (I, %) (hkl)] 7.20 (40) (200), 4.21 (100) 


2.7 Silicates 687 
(210), 3.481 (38) (114), 3.323 (82) (312), 2.964 (88) (410), 2.873 (99) (314), 2.595 (58) (020), 
2.442 (44) (406). 

Wavenumbers (cm): 1080sh, 1062s, 1003s, 967, 921s, 895s, 880sh, 762w, 734, 703, 648, 566, 
549w, 535sh, 521, 494, 483, 450sh, 434s, 430sh, 420sh, 395sh. 


Sib72  Ferroglaucophane ONa>(Fe**3Al5)(SigO22)(OH)> 
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Locality: Junilla mine, Clear Creek district, San Benito, California, USA. 

Description: Dark bluish grey granular aggregate. The empirical formula is (electron microprobe) 
Ko.02(Naı 90Ca0.05Mn0.05)(Fe2.5s7M81 .29A11 .27)(Sis.00022)(0H)2. 

Wavenumbers (cm™®: 3610w, 1095s, 1044s, 974s, 877, 790, 735w, 695, 672, 648w, 557, 505sh, 
473s, 465sh, 445sh, 400sh. 


Sib73 Ferri-winchite —O(CaNa)(Mg4Fe**)(Sig0>2)(OH)> 
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Locality: Vishnevye Mts., South Urals, Russia. 

Description: Dark green parallel-fibrous aggregate. The empirical formula is (electron microprobe) 
(Ko.13Nao.0740.75)(Ca1.o6Nao.g4)(Mg3.11Fe1.72Mno.22)(Si7.71 Alo.24Feo.95022)(OH,F)o. 

Wavenumbers (cm *): 3655w, 3625w, 1100sh, 1063s, 980sh, 967s, 920sh, 762, 685sh, 664, 600w, 
535sh, 507s, 459s, 435sh. 
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Sib74 Ferrinybøite NaNa»(Mg3Fe>*>)(Si7AlO>7)(OH)> 
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Locality: Turiy massif, Kola peninsula, Murnansk region, Russia. 

Description: Black prismatic crystals from massive calcite. The empirical formula is (electron 
microprobe) (Nao.9Ko,.1)(Naj.6Cao.4)(Mg2 6Fe2.2Alo.1Tio.1)(Si7.2Alo,g022)(OH)2. 

Wavenumbers (cm~'): 3685w, 3655w, 3615w, 3565w, 1126, 1062s, 967s, 925sh, 880sh, 753, 663, 
607w, 540sh, 502, 456s, 410sh. 


Sib75 Ferroleakeite | NaNa>(Fe**>Fe°*,Li)(SigO>>)(OH)> 
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Locality: Khaldzan-Buragtag massif, Altai Mts., Howd Aimag, Mongolia. 

Description: Black grains. Confirmed by semiquantitative electron microprobe analysis. 

Wavenumbers (cm *): 3645w, 3605w, 1128s, 1070s, 1005sh, 961s, 900sh, 860sh, 747, 700w, 640, 
536, 495sh, 448s, 420sh. 


2.7 Silicates 689 


Sib76  Tobermorite  Cas;[(Si,Al)6(O,OH),7]-5H,O 
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Locality: Mokraya Synya river, Voikaro-Syn’inskiy ultrabasite massif, Polar Urals, Russia. 

Description: White fine-grained aggregate from the association with stilbite and natrolite. K-bearing 
variety. The empirical formula is (electron microprobe) Ko. ;7(Ca4.62Mngo.92Feo.02)[(Si15.36Alo.64) 
(O,OH),7]:nH2O. The strongest reflexes of the powder X-ray pattern are [d, A (I, %)] 11.22 (70), 
5.423 (40), 3.641 (20), 3.527 (40), 3.317 (30), 3.083 (100), 2.972 (100), 2.805 (80), 2.435 (40). 

Wavenumbers (cm '): 3540, 3340, 3230sh, 1635, 1170, 1025sh, 991s, 963sh, 915sh, 891, 720sh, 
678, 594w, 521, 475sh, 449s. 


Sib77  Tobermorite  Cas;[(Si,Al)6(O,OH),7]-5H,O 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: White crust from the association with calcite. Na- and CO3-bearing, Al-rich variety. 
The empirical formula is Nao.3Ca4.9[(S14.95Al; .95)(O,OH) 17](CO3),-nH20. 

Wavenumbers (cm Ù: 3490, 3430sh, 1634, 1474w, 141 1w, 1162, 1030sh, 990sh, 965s, 910sh, 885, 
840, 726, 677, 640sh, 587w, 515sh, 481, 446s. 
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Sib78  Tobermorite Cas;[(Si,Al)6(O,OH),7]-5H,O 
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Locality: Campomorto quarry, Pietra Massa locality, Montalto di Castro, Viterbo province, Latium, 
Italy. 

Description: White microfibrous aggregate from the association with ettringite and apophyllite. 
CO;3-rich variety. The empirical formula is Nag Cas o[(Si5.35Alo.65)(O,OH)17](CO3).-nH20. 

Wavenumbers (cm ‘): 3540sh, 3440, 3240sh, 1660sh, 1640, 1475, 1455, 1168, 1025sh, 975s, 
915sh, 877, 797w, 715w, 673, 600sh, 520sh, 480, 451s, 420sh. 


Sib79 Tremolite OCa,Mg;(Sig022)(OH)2 
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Locality: Pamir Mts., Tajikistan. 

Description: Colourless crystal. The empirical formula is Nao o3(Caj.o4Feo.o4Mno 02) 
Mgs.00(Si7.97Alo.03022)(OH)>. 

Wavenumbers (cm—?): 3680w, 1106s, 1064, 1040sh, 1020sh, 995s, 951s, 921s, 757, 725w, 685, 664, 
644w, 545, 524, 506s, 462s, 445sh, 417, 400. 


2.7 Silicates 691 


Sib81  Edenite [NaCa)Mg;5;(S17A1022)(OH)2 
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Locality: Ilmeny (Il’menskie) Mts., South Urals, Russia. 

Description: Dark grey columnar aggregate from the association with phlogopite. The empirical 
formula is (Nao.gKo.2)Ca2.o(Mg3.4Fe1.2Alo.3Cao.05T10.05)(S17.4Alo.6022)(OH)1.6Fo.4- 

Wavenumbers (cm '): 3640w, 1100sh, 1069s, 989s, 961s, 921s, 751, 683w, 666, 540sh, 509s, 464s. 


Sib82  Fenaksite © KNaFe**(Si,O,0) 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Brownish-rose grains from peralkaline pegmatite, from the association with nepheline, 
aegirine, delhayelite and eudialyte. Confirmed by semiquantitative electron microprobe analysis 
(Fe:Mn #& 4:1). 

Wavenumbers (cm ‘): 1147, 1104s, 1047s, 1030sh, 995sh, 975s, 786, 757, 743, 689, 623, 603, 528, 
490, 464, 412. 
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Sib8&3 Actinolite © OCa>(Mg,Fe**)5(SigO..)(OH)> 
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Locality: An unknown locality in Sweden. 

Description: Brownish-yellow fibrous aggregate. The empirical formula is (electron microprobe) 
(Nao.o5Ca;.9Mng,1)(Mg3.oFe;.3sMno.2)(S17,.95Alo.05022)(OH)2. 

Wavenumbers (cm _'): 3676w, 3664w, 3648w, 3633w, 1107s, 1057s, 993s, 944s, 920sh, 755, 685, 
648, 635sh, 512s, 455s, 440sh. 


Sib84 Ferroedenite © NaCa,(Fe**,Mg)s5(Si7Al0>.)(OH)> 
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Locality: New Rock Debris quarry, Ilmeny (Il’menskie) Mts., South Urals, Russia. 

Description: Black crystal from fenite. The empirical formula is (electron microprobe) (Nao .4;Ko.24) 
(Ca;.73Mno.24Nao,.03)(Fe2.74Mg1.92Alo.21 Tio.05)(S17.13Al0.87022)(0H,F)2. 

Wavenumbers (cm Ù: 1100sh, 1051, 982s, 943s, 885sh, 865sh, 782w, 733w, 685w, 665w, 610sh, 
500, 456s. 


2.7 Silicates 693 


Sib85 Ferri-ferrotschermakite © 0Ca,[Fe7*;(Fe**,Al)>](SigAl,055)(OH)> 
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Locality: Ilmeny (Il’menskie) Mts., South Urals, Russia. 

Description: Black grains. Investigated by A.G. Bazhenov. The empirical formula is (Ko 32Nao 02) 
(Ca1.35Nag.s4Mno,11)[(Fe~*2.45Mgo,55)(Fe™ 1.16Fe~*0.41 Tip 28Alo,1g) (Sis. 26Al).74022)(OH,F)>. 

Wavenumbers (cm_?): 3605w, 1075sh, 1050sh, 979s, 953s, 740w, 686w, 644w, 628w, 604w, 515sh, 
486, 450s. 
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Locality: Coeur d’ Alene district, Shoshone Co., Idaho, USA. 

Description: Grey radial aggregate. Fe-rich variety. 

Wavenumbers (cm~ *): 3667, 3635w, 1105sh, 1093, 1018s, 980s, 911, 901, 781, 755, 734w, 713, 
690, 667, 550sh, 532, 497s, 467, 448s, 435sh, 420sh. 


694 2 IR Spectra of Minerals and Reference Samples Data 


Sib87  Ferrogedrite | O(Fe*,Mg);Al,(SigAl,05)(OH)> 
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Locality: Spitzenberg, Altenau, Harz, Germany. 

Description: Black prismatic crystals the association with magnetite. Confirmed by IR spectrum and 
qualitative electron microprobe analysis. 

Wavenumbers (cm *): 3615w, 1120sh, 1089, 1040sh, 975sh, 945s, 919s, 877s, 829, 747, 698, 633w, 
565, 500sh, 488, 457s, 420sh. 


Sib88 Ferronordite-(Ce) | Na3SrCeFe**(Si<O,7) 
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Locality: Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia (type 
locality). 

Description: Colourless tabular crystal from the association with ussingite, vuonnemite, serandite, 
natisite, kazakovite, etc. Cotype sample. The empirical formula is (Naz .97Capg 11)(Sto.99Bao 02) 
(Ceo.s2Lao.42Ndo.05S5M0.01)(Fe0.39Mn0.28ZN0.23M280.10)(Si5.92Al0.01)017. 

Wavenumbers (cm *): 1085sh, 1059s, 998s, 965, 919s, 895s, 875sh, 762, 734, 703, 647, 566, 535, 
522, 493, 482, 447, 436s, 429s. 


2.7 Silicates 695 


Sib89 Ferrohornblende OCa[Fe",(Al,Fe°^](Si-A1022)(OH)» 
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Locality: Ilmeny (Il’menskie) Mts., South Urals, Russia. 

Description: Dark green grains. Investigated by A.G. Bazhenov. The empirical formula is 
(Nao 2sKo.19)(Cay.75Nao.22Mino 03)(Fe~* 1 82M81 79Al0.72Fe**o.s0Tio.20)(Si6.53Al1 47022)(OH,F)>. 

Wavenumbers (cm~!): 1050sh, 981s, 950s, 870sh, 780sh, 756w, 693w, 658w, 629w, 504, 459s. 


Sib90— Potassic-fluoro-magnesiohastingsite KCa>(Mg4Fe*)(SigsA1,07>)F> 
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Locality: Burned dump of the shaft No. 204, Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: Yellow crystals from the association with anorthite, esseneite, fluorphlogopite and hema- 
tite. Investigated by B.V. Chesnokov. Monoclinic, a = 9.900(1), b = 17.986(3), c = 5.306(1) A, 
B= ISLS 2. Die = dS g/cm’, Deae = 317 g/cm’. Optically biaxial (+), a = 1.648(2), 
pP = 1.651(2), y = 1.665(2). The empirical formula is (electron microprobe) (Ko.32Ca0.29Na0.24) 
Caz o0(Mg84.10F€0.76Al0.08T1o0.04Mn0.02)(S15 91Al> 09022)F2.05. The strongest lines of powder X-ray 
diffraction pattern are [d, A (I, %) (hkD] 8.41 (40) (110), 3.376 (34) (041), 3.276 (51) (240), 3.130 
(100) (310), 2.931 (30) (221), 2.808 (40) (330), 2.705 (42) (151). 

Wavenumbers (cm *): 1070sh, 1040sh, 985sh, 948s, 895sh, 730w, 671, 633w, 520sh, 505, 466s. 
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Sib91 Potassic-ferrisadanagaite (K,Na)Ca,[(Fe**,Mg)3(Fe**,Al)>](SisAl;022)(OH)> 
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Locality: Ilmeny (Il’menskie) Mts., South Urals, Russia. 

Description: Black grains. Investigated by A.G. Bazhenov. The empirical formula is (Ko 65Ko.27) 
(Cay 72Nao.28)(Fe**>, isMgo.ssMno.25Fe* 1 1Alo.75Ti9.19)(Si15.31Al2.69022)[(OH)1.39F 4000.21]. 

Wavenumbers (cm): 3660w, 3630sh, 1085sh, 1042, 957, 935sh, 880sh, 794, 755sh, 740w, 673, 
611w, 534, 490sh, 460s, 410sh. 
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Locality: Burned dump of the shaft No. 45, Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: Pale brown crystals from the association with anorthite, fluorphlogopite and pyrrhotite. 
Investigated by B.V. Chesnokov. Monoclinic, a = 9.854(1), b = 17.938(2), c = 5.278(1) A, 
B = 104.95°, Z=2. Dmeas = 3.02 g/cm®, Deac = 3.094 g/cm°. Optically biaxial (+), 
a = 1.607(2), p = 1.614(2), y = 1.628(2). The empirical formula is (electron microprobe) 
Nao.30K0.16Ca2.12(M8g4.79T10.15F€0.04Mn0.01 )(S16.97Al1 .04022)F2.01. The strongest lines of powder 
X-ray diffraction pattern are [d, A (I, %) (hkD] 8.41 (53) (110), 3.373 (28) (041), 3.271 (65) (240), 
3.118 (100) (310), 2.931 (36) (221), 2.801 (27) (330), 2.702 (47) (151). 


2.7 Silicates 697 


Wavenumbers (cm7’): 1140sh, 1098, 1060sh, 1046s, 986s, 957s, 921s, 788w, 737, 664, 635w, 514s, 
471s, 440sh, 420sh. 
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Locality: Paakkila, Tuusniemi, Eastern Finland region, Finland. 
Description: White fibrous aggregate from the association with talc. Identified by IR spectrum and 
qualitative electron microprobe analysis. 


Wavenumbers (cm *): 3677, 1094, 1018s, 974s, 912, 900sh, 781, 754w, 734w, 711, 690, 669, 601w, 
550sh, 530, 495s, 466s, 449s, 425sh, 395sh. 
Sib94 Ungarettiite © NaNa>(Mn**,Mn°*;)(SigO>>)O> 
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Locality: Woods Mine, Tamworth, Darling Co., New South Wales, Australia. 

Description: Very dark red granular aggregate. Na-deficient variety. The empirical formula is 
(electron microprobe) (Nap agsMino a6Cag. 10) Mins o0(Si7 790Fe°"0.320022)02. Bands of OH groups are 
not observed in the IR spectrum. 

Wavenumbers (cm~ *): 1170sh, 1121s, 1072s, 1045sh, 984s, 970sh, 873, 747, 713w, 682, 662, 635, 
609, 576, 529, 497, 457s, 425. 
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Sib95 Silicate Sib95 Ca4—.[Si6(O0,OH);7]:nH20 
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Locality: Fuka mine, Bicchu-cho, near Takahashi city, Okayama prefecture, Honshu Island, Japan. 
Description: White fine-grained aggregate from the association with calcite, pentahydroborite and 
henmilite. Related to tacharanite. The empirical formula is (electron microprobe) Ca3.75[Si¢.o0 
(O,OH),7]:2H2O. The lines of powder X-ray diffraction pattern are [d, A (I, %)] 12.24 (30), 7.55 (5), 
5.07 (5), 3.027 (100), 2.810 (10). 


Wavenumbers (cm '): 3615, 3380, 3200sh, 1650, 1210, 1135, 1064s, 996s, 965s, 930s, 872s, 675, 
579, 470s. 


Sib96 Kaersutite NaCa.(Mgy4T1)(SigAl,O22)[O(OH)] 
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Locality: Nickenicher Sattelberg, Nickenich, near Andernach, Eifel, Rheinland-Pfalz (Rhineland- 
Palatinate), Germany. 

Description: Orange-brown acicular crystals. The empirical formula is (electron microprobe) 
Ko.2Nao.gCaj.95(Mg3.15Fey 1 Tig.7Alo.1)(Si6,oAl2.90022)(O,OH,F)o. 

Wavenumbers (cm): 1056s, 980sh, 955s, 875sh, 785sh, 732w, 696w, 683, 630w, 513s, 465s, 400sh. 


2.7 Silicates 699 


Sib97 Ferroleakeite NaNa,(Fe™Fe’tLi)(SisO22)(OH)» 
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Locality: Khaldzan-Buragtag massif, Altai Mts., Howd Aimag, Mongolia. 
Description: Black crystal. The empirical formula is (electron microprobe, Li calculated) 


Naz.7Ko 2Cao,1(Fe3.9Mno, 1; Alo: Tio. 1L10.3)(Sig.0022)[(OH)1.1Fo.9]. 
Wavenumbers (cm): 3638w, 1132s, 1069s, 1000sh, 964s, 747, 665sh, 647, 525sh, 487s, 446s. 


Sib98 Fluoro-magnesiohastingsite NaCa>(Mg4Fe>*)(SigAl,0>>)F> 
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Locality: Ilmeny (Il’menskie) Mts., South Urals, Russia. 

Description: Black grains. The empirical formula is (electron microprobe) Nag 6Ko.2Ca2o 
(Mg3.9Feo.7Alo.4)(Si6.3Ah,.7022)[Fi 2(OH)o.8]. 

Wavenumbers (cm ‘): 3670, 1100sh, 1057s, 982s, 933s, 799, 735, 680, 642w, 513s, 464s, 415sh. 


700 2 IR Spectra of Minerals and Reference Samples Data 


Sib99  Magnesiokatophorite Na(CaNa)(Mg,Al)(Si7AlO>2)(OH)>» 
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Locality: Marun-Keu ridge, Polar Urals, Russia. 

Description: Grey prismatic crystals from eclogite, from the association with Cr-bearing diopside 
and phlogopite. Na-deficient variety (“carinthine”). The empirical formula is (electron micro- 
probe) (Nao.sKo.1)(Ca.77Nao.3)(Mg3.5Feo.7Alo.g)(Si7.0Al 9022)(OH,O)>. 

Wavenumbers (cm~!): 3657, 1096s, 1057s, 976s, 925sh, 763, 791, 664, 545sh, 512s, 462s. 

Sib100 Magnesio-hornblende OCa,[Mg,(Al,Fe°*)](Si,AlO>)(OH)> 
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Locality: Magnitka, Chelyabinsk region, South Urals, Russia. 

Description: Black columnar aggregate from the association with plagioclase and magnetite. 
The empirical formula is Nao 43(Caj.g4Nao.16)(Mg2.15Fe1.95Alo.90)(Si6.65A11.35022)(OH,O,F)2. 

Wavenumbers (cm ‘): 1130sh, 1085sh, 1045, 984s, 963s, 790sh, 754, 695, 658w, 535sh, 504, 458s. 


2.7 Silicates 701 


Sib101 Plombièrite CasSisO16(OH)>-7H20 
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Locality: Bazhenovskoe (Bazhenovskoye) chrysotile asbestos deposit, Asbest, Middle Urals, Russia. 

Description: White radial-fibrous aggregate from the association with tobermorite, calcite and 
prehnite. Identified by IR spectrum, powder X-ray diffraction pattern and electron microprobe 
analysis. 

Wavenumbers (cm *): 3500sh, 3430, 3300sh, 1625, 1470w, 1420w, 1190sh, 1080, 978s, 932, 857, 
844, 662, 598w, 530, 470sh, 437s, 405sh. 


Sib102 Magnesio-riebeckite © ONa.(Mg3Fe**>)(SigO2>)(OH)> 
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Locality: Alintsi (Alinci), near Prilep, Pelagonia, Macedonia. 

Description: Black long-prismatic crystals from a quartz vein crossing syenite. Ca-rich variety. 
The empirical formula is (electron microprobe) (Nap.3Ko.1)(Na;6Cao.4)(Mg> 4Fes 4Alo.15Mno 05) 
(S17.95Alo,.05022)(OH)2. 

Wavenumbers (cm ‘): 3710w, 3680sh, 3640w, 3615w, 1135sh, 1082s, 968s, 900sh, 782, 767, 
690sh, 670, 655sh, 545sh, 509s, 458s, 404. 
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Sib103 Magnesio-riebeckite | ONa>(Mg3Fe**>)(SigO2.)(OH)> 
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Locality: Skopje, Macedonia. 

Description: Very dark green prismatic crystals from amphibole schist. The empirical formula is 
(electron microprobe) Na, 9Cao.2(Mgo.4Fe; 9Alo.7)(Sig 9022)(OH)>. 

Wavenumbers (cm~ *): 3655w, 3635w, 1150sh, 1103s, 1043s, 1000sh, 980s, 910sh, 887, 794, 730w, 
695, 672, 649w, 556, 514, 468s, 445sh. 


Sib104 Cummingtonite OMg7(Sig0.2)(OH)> 
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Locality: Kuruvaara (Chalmozero) mine, Yona (Juonni) pegmatite field, Kola peninsula, Murnansk 
region, Russia. 

Description: Grey-green columnar aggregate from the association with biotite. The empirical 
formula is (electron microprobe) Cav 05(Mg6.oFep.95Mno 05)(Si7 gAl ;Fe’*, 1022)(OH)>. 

Wavenumbers (cm~ '): 3700w, 3645, 3590w, 1099s, 978s, 909s, 783, 755, 708, 687, 655, 533, 498s, 
465, 440s, 394. 


2.7 Silicates 703 


Sib105 Charoite (Ķ,Sr)ę(Ca,Na)ı16[Si601:(0,0H)6][Si12018(0,0H)12][Si17025(0,0H);s] 
(OH,F)>-1.5H5O 
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Locality: Malyi Murun (Malomurunskiy) massif, Aldan shield, Eastern Siberia, Russia (type 
locality). 
Description: Lilac fibrous aggregate from the association with aegirine, tinaksite, microcline and 


quartz. 
Wavenumbers (cm~ *): 3610w, 3550w, 1680sh, 1627w, 1130, 1115s, 1090s, 1045sh, 1006s, 957s, 
937s, 775, 728w, 698, 654, 630, 606w, 568w, 548, 517, 505, 493, 448, 438, 420. 


Sib106 Kaersutite NaCas(Mgy4Ti)(SigAl,O22)[O(OH)| 


1.0 
o 0.8 
QO 
(æ 
S 
= 
g 
nw 
= 
S 0.6 
H 
0.4 


500 1000 1500 3000 3500 4000 


Wavenumber (cm`’ 


Locality: Suletice, Nymburk district, Bohemia, Czech Republic. 

Description: Black short-prismatic crystal from the association with augite. The empirical formula is 
(electron microprobe) Nao 60Ko.37Ca1.91(Mg3.17Fe1.15Ti0.53Alo.14)(Sis.sgAlo.12022)(OH,O)>. 

Wavenumbers (cm *): (3665w), 1048s, 977s, 941s, 736w, 682, 635sh, 503, 463s, 420sh, 388. 
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Sib108  Pargasite NaCa.(Mg,4Al)(SigAl,022)(OH)> 
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Locality: Luc Yen, Yen Bai Province, Vietnam. 
Description: Light green crystals from the association with calcite. Li-bearing variety. The empirical 


formula is (electron microprobe) Li,Nap 6Ca; 9™Mg4 5Alo.5Tio.1(Sig.4Al; 6022)[(OH), 5Fo.5].- 
Wavenumbers (cm): 1093, 1066s, 982s, 948s, 920sh, 810sh, 755sh, 745, 691, 664, 540sh, 509, 


464s, 420sh. 


Sib109 =‘ Ferri-parvowinchite —O(NaMn)[Mg,Fe**](Sig0>2)(OH)> 
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Locality: Varenche mine, St Barthelemy, Aosta valley, Italy. 

Description: Yellow columnar aggregate. The empirical formula is (electron microprobe) 
(Nay.o6Mno.sgFeo.29Cag.26)(M84.24Feo.52Al0.24)(S17.70Alo,30022)(OH)1.7Fo.2Clo.1- 

Wavenumbers (cm~!): 3655, 1090s, 1030sh, 990s, 973s, 910sh, 785, 687, 650sh, 545, 510, 459s. 


2.7 Silicates 705 


Sib110 = Agrellite NaCa2(S14010)F 
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Locality: Dara-i Pioz glacier, Dara-1 Pioz alkaline massif, Alai (Alaiskii1) range, Tien-Shan Mts., 
Tajikistan. 
Description: White coarse-grained aggregate from the association with miserite, pectolite, albite and 


quartz. Confirmed by IR spectrum. 
Wavenumbers (cm~'): 1390sh, 1140s, 1095sh, 1083s, 1063s, 1045sh, 1037s, 1024s, 1004s, 963s, 
780, 686, 652, 646, 608, 584w, 533, 490sh, 478, 453, 427s, 417, 398. 


Sib111 Fluoro-potassic-hastingsite | KCa>(Fe7*,Fe°*)(SigAl,0>>)(OH)2F> 
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Locality: Greenwood mine, Orange Co., New York, USA (type locality). 

Description: Black granular aggregate from the association with magnetite. The empirical formula 
is (electron microprobe) (Ko.s2Nao.47Ca2.05)(Fe3.40M81.45 Tio.11CT0.03)(Sis.96Al1 99F€0.05022) 
[Fo.97(OH,O)o,93Clo.10]. 

Wavenumbers (cm '): 3670w, 1042s, 978s, 939s, 865sh, 785sh, 748w, 670, 630w, 510sh, 495, 
455s, 420sh. 
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Sib112  ~Fluoro-kaersutite = NaCa.(Mgy4Ti)(SigAl,022)OF 
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Locality: Rothenberg quarry, Eifel, Rheinland-Pfalz (Rhineland-Palatinate), Germany. 

Description: Red-brown crystal from the association with augite and phlogopite. The empirical 
formula is (electron microprobe) Nag.76Ko.28Cay.97(Mg3 40Fe1 .00T10.56Mn0.02Al0.01)(Sis.95Al2.05022) 
[Fo.1(OH,O)o.9]. 

Wavenumbers (cm '): 1053s, 980sh, 957s, 780, 700sh, 688, 630, 612w, 514, 463s, 388s. 


Sib113 Parvo-ferriwinchite © C(NaMn)[Mg,Fe>*](Sig02>)(OH)> 
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Locality: Tolovanu mine, Bistrița Mts., Romania. 

Description: Brownish-yellow grains from the association with rhodonite, nambulite an spes- 
sartite. The empirical formula is (electron microprobe) (Nao.28K0.10(Na1.14Mno.45Ca0.41) 
(Mg3.51Mno soFeo.gsAlo.14)(Sig.00022)(OH)2. 

Wavenumbers (cm): 3660w, 1078, 1047, 995sh, 964s, 910sh, 772, 724w, 690w, 667w, 650sh, 
500, 460s, 440sh, 415sh. 


2.7 Silicates 707 


Sib114 Fluoro-sodic-ferropedrizite NaLi¿(Fe™™AlhLi)(SigO22)F2 
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Locality: Tastyg, Sutlug River, Tuva Republic, Russia (type locality). 

Description: Black crystals from the association with calcite. The empirical formula is (electron 
microprobe, Li calculated) Nao ¢Liz.o(Fe;.4Mgy.15Mno Al, 7Lhio.65)(Si7.7Alo.3022)(F,OH)>. 

Wavenumbers (cm~: 3631 w, 3613w, 1145sh, 1094s, 1059s, 1002s, 905sh, 799, 787, 709w, 680w, 
655sh, 581, 554, 482s, 465sh, 390sh. 


Sibl1l15 = Oxo-magnesiohastingsite NaCa>(Mg3Fe>'Ti)(SigAl,0>)O> 


0.9 
0.7 
oO 
Q 
z 
05 
z 
N 
= 
= 
=E 0.3 
0.1 
500 1000 1500 2000 3500 4000 


Wavenumber (cm) 


Locality: Deeti volcanic cone, Gregory rift, Tanzania (type locality). 

Description: Brown megacryst from the association with diopside, phlogopite and magnetite. 
Holotype sample. Monoclinic, space group: C2/m, a = 9.8837, b = 18.0662, c = 5.3107 A, 
B = 105.278°, Z=2. Deas = 3-19 g/cm?, Deac = 3.219 g/cm°. Optically biaxial (—), 
a = 1.706, pP = 1.715, y = 1.720. The empirical formula is (Nap .67Ko.33)(Ca;.37Nao.14Mno 01) 
(Mg3.27Fe** 1 25Tio.44Al0.08)(Si6.20Al1 g0022)[01.40(0H)o 60]. The strongest lines of powder X-ray 
diffraction pattern are [d, A (I, %) (hkl)] 3.383 (62) (131), 3.281 (30) (240), 2.708 (97) (151), 2.596 
(75) (061), 2.555 (100) (-202), 2.162 (36) (261), 1.585 (39) (-153), 1.521 (48) (-263). 

Wavenumbers (cm "): 3683w, 3655w, 1055s, 975sh, 940s, 740, 681, 670sh, 634, 508, 460s. 
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Sib116  Ershovite Na,K3(Fe**,Mn**,Ti)[Sig0>9(OH)>](OH)>-4H>O 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Brown crystals from peralkaline pegmatite. Na- and K-deficient, partly oxidized 
variety. Confirmed by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm ‘): 3515w, 3300w, 1630w, 1053s, 981s, 905sh, 670sh, 628w, 530sh, 501, 
446s, 400sh. 


Sibl17  Tobermorite — Cas[(Si,Al)¢(O,OH) ,7]-5H>O 
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Locality: Okur-Tau, Kansai mining district, Uzbekistan. 

Description: White fibrous aggregate from the association with apophyllite and calcite. Investigated by 
A.E. Zadov. Orthorhombic, a = 11.175, b = 7.377, c = 22.70 A. Optically biaxial (+), a = 1.549, 
y = 1.556. The chemical composition is (electron microprobe) KO 0.30, CaO 34.17, FeO 0.70, 
AlO; 1.30, SiO, 48.06 wt.%. The strongest lines of powder X-ray diffraction pattern are [d, A 
(I, %)] 11.25 (40), 5.46 (40), 3.636 (50), 3.510 (50), 3.306 (90), 3.078 (100), 3.021 (80), 2.974 
(100), 2.811 (90), 2.786 (80), 2.428 (60), 2.142 (70), 2.004 (80), 1.846 (100), 1.819 (90), 1.669 (60). 

Wavenumbers (cm *): 3561, 3480, 3280sh, 3050sh, 1630, 1410w, 1210, 1050sh, 984s, 906, 798w, 
762w, 730w, 665, 602w, 590sh, 524, 474, 439s, 405sh. 


2.7 Silicates 709 


Sib118 Ferrinybøite NaNa>(Mg3Fe>*>)(Si7A1O>7)(OH)> 
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Locality: Vein No. 136, Vishnevye Mts., South Urals, Russia. 

Description: Black prismatic crystals from the association with calcite. The empirical formula is 
(Nao.74Ko.28)(Nar.53Cao.47)[(Mg2.60Fe**o.71Mno,10)(Fe** 1.49T io, 10) (Si¢.ggAh1.12022)(OH,F)o. 

Wavenumbers (cm~'): 3650w, 1120sh, 1073s, 969s, 925sh, 885sh, 755, 667, 655sh, 540sh, 
502, 457s. 


Sicl Wollastonite-1M (‘“parawollastonite’) CaSiO; 
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Locality: Product of heating (up to 800 °C) of suolunite from Ioko-Dovyren-layered massif, Siberia, 
Russia. 

Description: White, massive. Investigated by A.E. Zadov. 

Wavenumbers (cm *): 1075s, 1025s, 955sh, 938s, 902s, 681, 643, 564, 510, 471s, 455s, 401. 
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Sic2 Serandite HNaMn,(Si30.) 
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Locality: Palitra pegmatite, Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, 
Murnansk region, Russia. 

Description: Brown spherulites from the association with ussingite. The empirical formula is 
(electron microprobe) HNa, o(Mn, .o5sCao.9F€0.05)(Si3.009). 

Wavenumbers (cm~ "): 3350, 2850w, 2300w, 1620w, 1560w, 1373, 1053s, 1003s, 915s, 676, 648, 
521, 480sh, 448. 


Sic3 Jadeite NaAl(Si,0¢) 
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Locality: Andrelandia, Minas Gerais, Brazil. 

Description: Grey massive. Identified by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm): 1200sh, 1130sh, 1100sh, 1060s, 1055sh, 990s, 929s, 855, 747w, 663, 589, 
520sh, 475sh, 460s, 435sh. 


2.7 Silicates 711 


Sic4 Bustamite Ca(Mn,Ca)(Si,0¢) 
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Locality: Trotters dump, Franklin, Franklin mining district, Sussex Co., New Jersey, USA. 


Description: Pink fragment of single-crystal grain. Identified by IR spectrum and qualitative electron 


microprobe analysis. 
Wavenumbers (cm '): 1087s, 1026s, 955sh, 946s, 909s, 696, 656, 563, 519, 475sh, 461s, 438, 420sh. 


Sics Bustamite Ca(Mn,Ca)(Si,0¢) 
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Locality: Broken Hill, New South Wales, Australia. 
Description: Orange-brown crystal. Confirmed by IR spectrum. 
Wavenumbers (cm~!): 1088s, 1028s, 955sh, 947s, 910s, 697, 656, 563, 518, 461s, 441, 415sh. 
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Sic7 Augite (Ca,Na)(Mg,Fe,Al,T1)[(Si1,Al)20¢] 
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Locality: Nyiragongo volcano, Democratic Republic of Congo. 

Description: Dark green crystal. Confirmed by IR spectrum. The charge-balanced empirical formula 
is (electron mictoprobe) (Cag 92M g0,79Alo.13Fe~*o,08Fe**0,.04Tio.o3Nio.01)(Sit.77Al0.2306). 

Wavenumbers (cm~!): 1069s, 995sh, 971s, 911, 875s, 670, 638, 504s, 465s, 410sh. 


Sic8 Augite (Ca,Na)(Mg,Fe,Al,T1)[(S1,Al)20¢] 
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Locality: Bakhtinskoe-2 deposit, South Urals, Russia. 
Description: Brown grains. Mn-rich variety. Confirmed by IR spectrum and qualitative electron 


microprobe analysis. 
Wavenumbers (cm): 1090sh, 1069s, 971s, 913, 877, 763w, 682w, 636, 501, 470s, 415sh. 


2.7 Silicates 
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Locality: Tolbachik volcano, Kamchatka peninsula, Russia. 

Description: Black crystal. Confirmed by IR spectrum. The empirical formula is (electron 
mictoprobe) Cao.71M8o0.96F€0.27Al0.05Tio.01)(S11 .93Al0.0706). 

Wavenumbers (cm~!): 1069s, 995sh, 971s, 911, 875s, 670, 638, 504s, 465s, 410sh. 


Sic10 Augite 
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(Ca,Na)(Mg,Fe,AL,Ti)[(SLA])206] 
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Description: Black crystal from basalt. Confirmed by IR spectrum. The empirical formula is 
(Cao.6gNao.14)(Mgo.6sFe~*o.21Fe*o.06Tio.o4Alo.19)(Sit.s0Alo.2006). 
Wavenumbers (cm~!): 1071s, 972s, 909s, 890sh, 638, 500sh, 477s, 410sh. 
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Sicll Balangeroite (Mg,Fe°*,Fe**,Mn**)>,Sig057(OH)>9 
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Locality: Poggio San Vittore asbestos mine, Balangero, Lanzo valley, Lanzo massif, Torino 
province, Piedmont, Italy (type locality). 


Description: Brown fibrous aggregate from the association with chrysotile. Confirmed by IR 


spectrum. 
Wavenumbers (cm™*): 3685, 3650sh, 3572, 3500, 1064s, 1018s, 948s, 898, 797w, 710sh, 678, 
567w, 495sh, 447s. 


Sicl2 Hedenbergite CaFe7*(Si,O¢) 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 
Description: Black crystal. Confirmed by IR spectrum. Na-bearing variety. The empirical formula is 


(electron microprobe) (Nao,99Cao.ggFeo.s7Mgo.44Alo.o2)(Si1.9gAlo.020¢). 
Wavenumbers (cm): 1066s, 995sh, 966s, 908s, 873s, 679w, 633, 511s, 464s. 


2.7 Silicates 715 


Sic13 Pyroxferroite © Ca(Fe**,Mn),¢(Si7O>,) 
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Locality: Bellerberg, near Ettringen, Eifel, Rheinland-Pfalz (Rhineland-Palatinate), Germany. 
Description: Dark brown prismatic crystal. Confirmed by IR spectrum and qualitative electron 


microprobe analysis. 
Wavenumbers (cm~ *): 1072s, 1052s, 1024s, 954s, 900s, 734, 683w, 667, 640w, 573, 525sh, 497, 


463s, 420sh. 


Sicl4 Rhodonite CaMn,(Si;50,;) 
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Locality: Enyuvche (Enyovche), Nedelino ore field, Rhodope Mts., Plovdiv region, Bulgaria. 
Description: Rose granular aggregate from the association with johannsenite and rhodochrosite. 


Confirmed by IR spectrum. 
Wavenumbers (cm~?): 1080s, 1058s, 1026s, 1000sh, 949s, 897s, 875sh, 785sh, 721, 705shw, 663, 


629w, 574, 557, 520sh, 498, 490sh, 451s, 403sh. 
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Sicl5 Babingtonite HCa,Fe**Fe°*(Si;O)5) 
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Locality: Gronsjoberget, Borlange, Dalarna, Sweden. 

Description: Black crystals with grey-green streak. Confirmed by IR spectrum. The empirical 
formula is (electron microprobe) HCaz 92(Fe,.54Mgo.28sMno.14)(Si4.9gAlo,920 15). 

Wavenumbers (cm~'): 1271, 1096s, 1043s, 1018s, 994, 976, 950s, 937s, 909s, 896s, 875sh, 762, 
706, 657w, 645, 551, 520sh, 507, 454s, 440sh, 424. 


Sicl6 Wollastonite CaSi0; 
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Locality: Kala-1 Asad Zn—Pb—Cd deposit, Khakrez district, Kandagar (Kandahar) province, 
Afghanistan. 

Description: White single-crystal grain with perfect cleavage from the association with rustumite, 
tilleyite, spurrite, hillebrandite, plombierite and calcite. Identified by IR spectrum. 

Wavenumbers (cm ‘): 1078s, 1058s, 1030sh, 1017s, 966s, 928s, 903s, 681w, 644, 567, 507, 487, 
469s, 451s. 


2.7 Silicates 717 


Sic17  Wollastonite  CaSiO;} 
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Locality: Near Akchatau, Karagandy region, Kazakhstan. 
Description: White columnar aggregate. Identified by IR spectrum. 
Wavenumbers (cm™®: 1092s, 1060s, 1040sh, 1021s. 967s, 928, 920sh, 902s, 679, 642, 564, 505, 
480sh, 468s, 449s. 


Sicl8 Wollastonite CaSi0; 


0.9 


0.7 


0.5 


Transmittance 


0.3 


250 750 1250 1750 


Wavenumber (cm) 


Locality: Bazhenovskoe (Bazhenovskoye) chrysotile asbestos deposit, Asbest, Middle Urals, Russia. 

Description: White fibrous aggregate from rodingite. Identified by IR spectrum. 

Wavenumbers (cm): 1088s, 1060s, 1035sh, 1027s, 1020sh, 968s, 931s, 917s, 904s, 681, 645, 565, 
506, 485sh, 471s, 453s. 
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Sic20 Gageite (Mn**,Mg,Fe**,Zn)>,Sig07(OH) 29 
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Locality: N’Chwaning mine, Kalahari manganese fields, South Africa. 
Description: Brown fibrous aggregate from the association with bementite and andradite. Confirmed 


by IR spectrum and qualitative electron microprobe analysis. 
Wavenumbers (cm): 3540, 1034, 997s, 916s, 868, 670, 484, 440. 


Sic21 Hedenbergite CaFe7*(Si,O¢) 
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Locality: Horado mine, Seki city, Gifu prefecture, Chubu region, Honshu island, Japan. 

Description: Black crystal. Confirmed by IR spectrum. The empirical formula is (electron micro- 
probe) (Cag 99F eo, 00Mno 06M g0.04ZN0,.01)(S12.0006). 

Wavenumbers (cm *): 1080sh, 1064s, 961s, 909, 863s, 670, 629, 515, 490, 461s, 415sh. 


2.7 Silicates 719 


Sic22 Hillebrandite Ca2(S103)\X(OH) 
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Locality: Kala-i Asad Zn—Pb—Cd deposit, Khakrez district, Kandagar (Kandahar) province, 
Afghanistan. 

Description: Greenish veinlet from the association with rustumite, tilleyite, spurrite, wollastonite, 
plombierite and calcite. Identified by IR spectrum. 

Wavenumbers (cm '): 3630, 3615, 3550, 1073s, 1036s, 1016, 987s, 964s, 902s, 642, 525sh, 510, 
453s, 405w. 


Sic23 Stokesite CaSn(Si3;09):-2H,O 
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Locality: Urucum mine, Galiléia, Doce valley, Minas Gerais, Brazil. 

Description: Spherical aggregate of rose lenticular crystals from the association with a Sn-bearing 
microlite-group mineral. Confirmed by IR spectrum. 

Wavenumbers (cm): 3595, 3540sh, 3320, 3100sh, 1615, 1128s, 1089s, 1024s, 974s, 925sh, 910s, 
772, 739, 593, 550sh, 528s, 464, 435. 
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Sic24 Aegirine NaFe°*(Si,Og) 
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Locality: Malyi Murun (Malomurunskiy) massif, Aldan shield, Eastern Siberia, Russia. 

Description: Radial aggregate of black long-prismatic crystals from the association with charoite, 
microcline and tinaksite. Confirmed by IR spectrum. 

Wavenumbers (cm *): 1073s, 1018s, 959s, 935sh, 860, 735w, 645, 565, 544, 504, 453s, 393. 


Sic25  Scandiobabingtonite © HCa,Fe7*Sc(Si50,5) 
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Locality: Heftet Jern, Tørdal, Telemark, Norway. 

Description: Brownish-yellow crystals from the association with cascandite, microcline, quartz, 
biotite and fluorite. Confirmed by IR spectrum. 

Wavenumbers (cm '): 1292, 1094, 1040s, 1015s, 1000sh, 947s, 901s, 756, 701, 658w, 648, 550, 
505, 455. 


2.7 Silicates 721 


Sic26 Shattuckite Cu;(S1206)(OH)2 
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Locality: Mesopotamia Copper Valley, Khorixas district, Kunene region, Namibia. 
Description: Blue radial fibrous aggregates from the association with cuprite. Confirmed by IR 


spectrum. 
Wavenumbers (cm '): 3209, 1610w, 1095sh, 1074s, 1040sh, 1015s, 960s, 921, 760sh, 658, 628w, 
535s, 475, 441, 403. 


Sic27  “Malakhovite”’ Ca(Fe°*,Mg)3(Fe°*,Si,A1)30 40 


0.7 

o 0.6 a ae 
= 

S 

= 

= 

N 

= 

9°) 

a 

= 05 


500 1000 1500 3000 3500 4000 


Wavenumber (cm') 


Locality: Burned dump of the Korkinskiy quarry, Chelyabinsk coal basin, Kopeisk, South Urals, 
Russia. 

Description: Black tabular crystals from the association with melilite, pyroxene, amphibole, wollas- 
tonite, anorthite and calcium ferrites. Technogenetic. Investigated by B.V. Chesnokov. Not 
approved by the IMA CNMNC. Related to aenigmatite-group minerals. Triclinic, a = 10.58(3), 
b = 10.90(3), c = 9.10(4) A, a = 107.08(2)°, P = 95.02(2)°, y = 124.45(2)°. The empirical 
formula is GET eae er Creed kinteey: Wheenicy tees Oi: Dear = 4.09 g/cm’. Strong lines of powder 
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X-ray diffraction pattern [d, A (I, %)] are 2.993 (70), 2.721 (80), 2.587 (100), 2.526 (90), 2.473 
(40), 2.132 (55), 1.626 (52), 1.517 (70), 1.506 (50). 
Wavenumbers (cm~!): 953s, 902s, 838, 824, 801, 750, 690sh, 640s, 596s, 500s, 463s. 


Sic28 Diopside [CaMg(Si206) 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Yellow-green prismatic crystals from the association with phlogopite and calcite. The 
empirical formula is (electron microprobe) Ca; 0o2M8g0.92F€0.05s(S12.0006). 

Wavenumbers (cm~!): 1090sh, 1073s, 980sh, 966s, 921, 864s, 672, 635, 535sh, 512, 470s, 390. 


Sic29 Diopside CaMg(Si206) 
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Locality: Solongo boron deposit, basin of the Vitim river, southern part of the Vitimskoe plateau, 
Buryatia, Transbaikal Region, Russia. 

Description: Light green veinlet in sakhaite-kurchatovite boron ore. Identified by IR spectrum. 

Wavenumbers (cm~!): 1090sh, 1072s, 975sh, 965s, 919, 864s, 671, 631, 535sh, 511, 471s, 395. 


2.7 Silicates 723 


Sic30  Denisovite (Ca,Na)Ca-2S1308(F,OH) (?) 
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Locality: Eveslogchorr Mt., the valley of the Third tributary of the Vuonnemiok River, Khibiny 
alkaline complex, Kola peninsula, Murnansk region, Russia (type locality). 

Description: Grey fibrous aggregate from the association with nepheline, potassic feldspar, aegirine, 
fluorite, apatite, biotite and yuksporite. Holotype sample. Monoclinic, a = 30.92(7), b = 7.20(3), 
C=] 18276) A, Peo... Die = 2.16 g/cm”, Die = 2.81 g/cm’. Optically biaxial (+), 
a = 1.567(2), p = 1.568(2), y = 1.576(2). The empirical formula is (Ko.s8Nao.32) 
(Cai 95sMno.045r0.01)S13.0008[Fo0.s4(0H)-]. Strong lines of powder X-ray diffraction pattern [d, A 
(I, %)] are 3.65 (80), 3.32 (100), 3.24 (90), 3.03 (90), 3.08 (80), 2.79 (80), 2.75 (100). 

Wavenumbers (cm~!): 1123s, 1095s, 1053s, 1003s, 975s, 960sh, 945sh, 923, 850sh, 790sh, 771, 
729, 692, 650, 624w, 605sh, 582, 542, 511w, 449s, 422. 


Sic31 Jennite Cao(SigQ;3)(OH)6-8H,O 
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Locality: Ioko-Dovyren-layered massif, Siberia, Russia. 

Description: White microfibrous aggregate from the association with calcite. Confirmed by IR 
spectrum and powder X-ray diffraction pattern. 

Wavenumbers (cm _'): 3635, 3585, 3535, 3473, 3180, 1640, 1440w, 1074s, 985s, 966s, 902s, 741w, 
717w, 630, 543, 500sh, 448s. 
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Sic32 Dorrite CayMg>Fe**,AL,Sis009 
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Locality: Burned dump of the Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: Dark brownish-red tabular crystals from the association with melilite, pyroxene, 
amphiboles and fluorphlogopite. Investigated by B.V. Chesnokov. Triclinic, a = 10.487(3), 
b = 10.784(9), c = 8.962(5) A, a = 106.05°, p = 94.49°, y = 124.59°. The empirical formula 
is Cap o9F€3.31 M282 52T10.08Mno.05(Al; 26512 .44F€0.30)020. Strong lines of powder X-ray diffraction 
pattern [d, A (I, %)] are 3.137 (32), 2.940 (65), 2.690 (64), 2.550 (100), 2.103 (60), 1.940 (56), 
1.494 (63). 

Wavenumbers (cm~!): 1090sh, 975s, 926s, 866, 760, 671, 640sh, 550w, 515sh, 460s, 420sh. 


Sic33 Donpeacorite (Mn**,Mg)Mg(Si>O¢) 
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Locality: Balmat No. 4 mine, Balmat, St. Lawrence Co., New York, USA. 

Description: Orange-yellow coarse-grained aggregate from the association with manganocum- 
mingtonite. Confirmed by IR spectrum. Very weak bands at 3,665 and 3,645 cm’ correspond 
to O-H stretching vibrations of hydroxyl groups present as structural defects or inclusions of 
manganocummingtonite. 

Wavenumbers (cm~ *): 3665w, 3645w, 1075sh, 1052s, 1023, 1002, 967s, 938s, 885, 773w, 737w, 
721, 682, 638, 550sh, 540sh, 528, 497s, 455, 435sh. 


2.7 Silicates 725 


Sic35 Pectolite HNaCa2(Si309) 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 
Description: White radial fibrous aggregates from the association with natrolite and cancrinite. 
Identified by IR spectrum. 


Wavenumbers (cm Ù: 1397, 1049s, 996s, 975sh, 926s, 904s, 820sh, 687w, 669, 642, 527, 500sh, 
485, 444s, 410sh. 


Sic36 Johannsenite CaMn(Si,0¢) 
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Locality: Konski Dol mine, Madan ore field, Bulgaria. 

Description: Brown columnar aggregate from the association with rhodonite, pyrite and calcite. 
The empirical formula is (electron microprobe) Cap >™Mno gFeo 2M go. 1(Si2,990¢). 

Wavenumbers (cm~ ’): 1066s, 975sh, 954s, 910, 875sh, 860s, 790sh, 665, 618, 506, 461s. 
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Sic37  Johannsenite CaMn(Si,0¢) 
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Locality: Dalnegorsk, Primorskiy Kray, Russia. 
Description: Dark green split crystal from the association with manganogrunerite and calcite. 


The empirical formula is (electron microprobe) Ca, o9(Mno.64Feo.36)(S12.000¢6).- 
Wavenumbers (cm): 1063s, 975sh, 955s, 912, 857s, 665, 621, 507, 489, 458s. 


Sic38  Carpholite © Mn**Al,(Si,0,)(OH), 
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Locality: Biesenrode, Wippra metamorphic zone, Harz, Saxony-Anhalt, Germany. 

Description: Grey-green fibrous aggregate. Fe- and Mg-rich variety. The empirical formula is 
(electron microprobe) (Mno 67Feo.1sMgo.15)(Ali.s3Feo.14)(S12.0006)(OH)a. 

Wavenumbers (cm ‘): 3630, 3590, 1084s, 1045, 995sh, 987s, 967s, 910, 872, 795w, 766w, 741, 
706, 693, 662w, 615, 575s, 513, 471s, 418, 385. 
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Sic39 Diopside CaMg(Si206) 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia. 
Description: White prismatic crystals from the association with richterite. The empirical formula is 


(electron microprobe) Caı.01M80.96F€0.02(S12.0006). 
Wavenumbers (cm~!): 1090sh, 1074s, 980sh, 967s, 922, 864s, 672, 634, 535sh, 512, 472s, 390. 


Sic40 Manganbabingtonite © HCa,Mn**Fe~*(Si;O,5) 
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Locality: Kyzyl-Tash Mn deposit, South Urals, Russia. 

Description: Pleochroic (dark red-brown to green) crystals with green streak from the association 
with rhodonite, andradite and hematite. Investigated by E.V. Starikova and A.I. Brusnitsyn. 
Triclinic, a = 7.527(5), b = 12.163(7), c = 6.706(5) A, a = 86.06(1)°, p = 94.08(1)°, 
y = 111.67(2)°.The empirical formula is (electron microprobe) H(Ca;.sgMno.42)Mn, oo(Fe°*o.87 
Mn?* 13)(Sis.09O15). Optically biaxial (+), a = 1.720(2), B = 1.730(2), y = 1.742(2). Strong 
lines of powder X-ray diffraction pattern [d, A (I, %)] are 6.99 (50), 6.68 (57), 3.492 (65), 3.132 
(75), 3.035 (93), 2.966 (100). 

Wavenumbers (cm~!): 3470w, 1275, 1101s, 1074s, 1047s, 1030s, 929s, 910s, 762, 705, 658w, 642, 
624w, 545, 525sh, 497, 455s, 418. 
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Sic41 Marsturite © HNaCaMn7*3(Si;O,5) 
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Locality: Molinello mine, Val Graveglia, Genova province, Liguria, Italy. 
Description: Orange grains in metamorphic rock. Confirmed by IR spectrum. 


Wavenumbers (cm~!): 1395sh, 1365w, 1075sh, 1056s, 1027s, 960sh, 949s, 896s, 880sh, 718, 640, 
575sh, 556, 505sh, 487, 452s, 420sh. 


Sic42 Namansilite NaMn°*(Si,Og) 
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Locality: Cerchiara mine, Borghetto Vara, Vara valley, La Spezia province, Liguria, Italy. 

Description: Violet-red columnar aggregate from the association with pectolite. Confirmed by IR 
spectrum and qualitative electron microprobe analysis. Weak bands at 1,390 and 671 cm7! 
correspond to the admixture of pectolite. 

Wavenumbers (cm~'): 1390w, 1050sh, 1032s, 999s, 960s, 926s, 910sh, 735sh, 688w, 671w, 641, 
570sh, 549, 508, 480sh, 452, 405. 


2.7 Silicates 729 


Sic43 Natronambulite H(Na,Li)Mn7*,(SisO,5) 
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Locality: Tanohata mine, Iwate prefecture, Japan (type locality). 
Description: Orange crystals in metamorphic rock. Confirmed by IR spectrum. 


Wavenumbers (cm): 1395w, 1053s, 1020sh, 967s, 938s, 899s, 720sh, 710, 648, 557w, 510, 
459s, 425sh. 


Sic44 Manganbabingtonite © HCa,Mn**Fe°*(Si;O)5) 
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Locality: Rudnyi Kaskad deposit, Krasnokamensk ore field, Kuragan district, Krasnoyarsk region, 
Eastern Sayan Mts., Siberia, Russia (type locality). 

Description: Black crystals from skarn, from the association with magnetite. The empirical formula 
is (electron microprobe) H(Caı 93Mno.01 Nao.06)(Mno.78F€0.22)(F€0.98 Tio0.02)(Si5.00015). 

Wavenumbers (cm): 1271, 1096s, 1043s, 1027s, 1017s, 993s, 975, 950sh, 935s, 908s, 895sh, 764, 
706, 658w, 644, 550, 520sh, 507, 490sh, 455, 440, 421. 
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Sic45  Natalyite NaV~°*(Si,Og) 
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Locality: Borehole at the Kosmozero deposit, Medvezh’egorskiy district, Karelia, Russia. 
Description: Brown columnar aggregate from the association with roscoelite. The empirical formula 


is (electron microprobe) (Na; .o0Cao.02)(V0.60F€0.35Al0.05)(S12.0006). 
Wavenumbers (cm): 1070sh, 1045sh, 1019s, 961s, 930sh, 870sh, 733w, 645, 568, 547, 500sh, 
475sh, 462s, 397. 


Sic46 Nambulite H(Li,Na)Mn7*,(SisO,;) 
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Locality: Gozaisho mine, Iwaki city, Fukushima prefecture, Tohoku region, Honshu island, Japan. 

Description: Orange crystals in metamorphic rock, in the association with rhodonite. Confirmed by 
IR spectrum. Na-free variety. The empirical formula is (electron microprobe) H(Li,Cag ) 
(Mn3.7Mgo,.2Feo.1)(Sis.000 15). 

Wavenumbers (cm): 1398w, 1075sh, 1051s, 1020sh, 960sh, 944s, 898s, 785sh, 719, 665sh, 649, 
560sh, 500sh, 461s, 435sh. 
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Sic47 Pyroxmangite © (Mn,Ca)(Mn,Fe**,Mg)¢(Si7O>1) 


0.9 
0.7 
V 
Q 
(æ 
a 
= 
z 0.5 
æ 
lao) 
tày 
= 
0.3 


500 1000 1500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Southern Faizulinskoe Mn deposit, South Urals, Russia. 

Description: Pink fine-grained aggregate. Identified by powder X-ray diffraction pattern. The 
empirical formula is (electron microprobe) (Mno.9Cao.1)(Mns 35Mgo.15)(Si7.09021). 

Wavenumbers (cm~"): 1081s, 1045s, 1022s, 990sh, 953s, 905sh, 886s, 870sh, 723, 674w, 655, 
631w, 574, 555, 525sh, 515sh, 488s, 456s. 


Sic48 Pigeonite (Mg,Fe~*,Ca)(Mg,Fe**)(Si.Og) 
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Locality: Loundoun Co., Virginia, USA. 
Description: Greenish-grey grains in rock. Confirmed by IR spectrum. 
Wavenumbers (cm): 1067s, 985sh, 964s, 916s, 885, 755, 670w, 632, 503s, 469s. 
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Sic49 = Omphacite (Ca,Na)(Mg,Fe,Al)(Si.0¢) 
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Locality: Weissenstein, near Munich, Germany. 
Description: Greenish-grey grains from eclogite. Confirmed by IR spectrum. 


Wavenumbers (cm '): 1068s, 1007, 940sh, 923s, 885sh, 710w, 644, 551, 510s, 488s, 453s, 406. 


Sic50  Wollastonite-1M (“parawollastonite’) CaSiO; 
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Locality: Synthetic. 


Description: White massive. Confirmed by IR spectrum. 
Wavenumbers (cm *): 1080s, 1022s, 950sh, 939s, 903s, 693, 653, 563, 513, 502, 465sh, 457s, 403. 


2.7 Silicates 733 


Sic51 Spodumene LiAl(Si206) 
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Locality: Okh-Myl’k Mt, Voron’1 Tundras Mts., Kola peninsula, Murnansk region, Russia. 
Description: Pink coarse-grained aggregate from the association with pollucite and muscovite. 


Confirmed by IR spectrum. 
Wavenumbers (cm *): 1135sh, 1087s, 1020s, 918s, 862, 642, 593, 535, 505sh, 469s. 


Sic52  Vanadiocarpholite = Mn**V°*Al(Si,0,¢)(OH),4 
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Locality: Molinello mine, Val Graveglia, Genova province, Liguria, Italy. 

Description: Brownish-yellow fibrous aggregate in quartz. Confirmed by IR spectrum. 

Wavenumbers (cm '): 3575, 3420sh, 1073, 1038, 987s, 960s, 907, 868, 710, 665sh, 608, 570, 
467, 395. 
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Sic53 Sérandite © HNaMn7**,(Si;0o) 
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Locality: Shkatulka pegmatite, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia. 
Description: Yellow crystals in ussingite. Confirmed by IR spectrum and qualitative electron 


microprobe analysis. 
Wavenumbers (cm ™®: 1397, 1110sh, 1042s, 1010sh, 961, 914s, 708w, 684, 655, 531, 480sh, 463, 
443s, 415sh. 


Sic54 Namansilite NaMn’*(Si2O6) 


0.8 
0.6 
(KD) 
Q 
S 
E 
Z 04 
z 
i 
0.2 


500 1000 1500 2000 


Wavenumber (cm’') 


Locality: Cerchiara mine, Borghetto Vara, Vara valley, La Spezia province, Liguria, Italy. 

Description: Violet-red columnar aggregate. Confirmed by IR spectrum and qualitative electron 
microprobe analysis. 

Wavenumbers (cm): 1075sh, 1050sh, 1028s, 1005s, 961s, 932s, 733w, 642, 570sh, 552, 510, 
480sh, 458, 410. 


2.7 Silicates 735 


Sic55  Rhodonite CaMn,(Si;0,;) 
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Locality: San Martín mine, Chiurucu, Huallanca, Bolognesi province, Ancash department, Peru. 

Description: Rose crystals. Ca-deficient variety. The empirical formula is (electron microprobe) 
Cao.sıMn4 .04F€0.22M80.19ZN0.04(S15 00015). Confirmed by IR spectrum. 

Wavenumbers (cm): 1080sh, 1060s, 1025s, 950s, 910sh, 898s, 875sh, 721, 694w, 665, 579, 563, 
495, 456s. 


Sic56 Foshagite Ca4(Siz0OoX(OH)2 
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Locality: Dovyren Bald Mountain (Ioko-Dovyren layered massif), Siberia, Russia. 

Description: Pink granular aggregate. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3630, 3573, 1076s, 1062s, 1022s, 1000, 978s, 927s, 920s, 655, 548, 487, 
452s, 414. 


736 2 IR Spectra of Minerals and Reference Samples Data 


SicS7 Jadeite NaAl(Sin0¢) 
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Locality: Ohsa Mt., Ohsa-Osakobe, Niimi, Okayama prefecture, Japan. 

Description: Grey granular aggregate from the association with vesuvianite and gehlenite. 
Confirmed by IR spectrum. The empirical formula is (electron microprobe) Nao .94Cap.93Alo.9g 
Mgo.03F €0.01(S12.0006). 

Wavenumbers (cm): 1090sh, 1060sh, 1049s, 996s, 925s, 910sh, 858, 748w, 665, 605sh, 591, 
520sh, 485sh, 461s, 440sh. 


Sic58 Ferrocarpholite (Fe**,Mg)AI,(Si.0,¢)(OH),4 
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Locality: Bormida valley, Savona province, Liguria, Italy. 

Description: Greenish-grey fibrous aggregate. The empirical formula is (electron microprobe) 
(Feo.62Mgo.37) Al) .97S12,0306(OH)q. 

Wavenumbers (cm *): 3625, 3580, 3425w, 1083, 1052, 1010sh, 992s, 970s, 910, 871, 770sh, 747, 
719, 691, 665, 625sh, 611, 580, 560, 477s, 425. 


2.7 Silicates 737 


Sic59 Aegirine NaFe’™(Si206) 
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Locality: Malyi Murun (Malomurunskiy) massif, Aldan shield, Eastern Siberia, Russia. 

Description: Radial aggregate of black long-prismatic crystals from the association with galena. 
Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 1074, 1040sh, 1017s, 958s, 937s. 860, 735w, 644, 566, 544, 505, 454s, 393. 


Sic60  Aegirine-augite | (Ca,Na)(Mg,Fe~*,Fe°*)(Si»0¢) 
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Locality: Inagli alkaline-ulthabasic massif, Sakha (Yakutia) Republic, Siberia, Russia. 
Description: Black crystal from the association with Cr-bearing diopside. The empirical formula is 


(electron microprobe) Cag 56Nao.47Mg0.48Feo.47Alo.01Mno.01(Si2,000¢). 
Wavenumbers (cm_*): 1078s, 1000, 970sh, 910s, 880sh, 697w, 637, 530sh, 510, 462s, 396. 
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Sic6l Enstatite Mg2(Si206) 
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Locality: An unknown locality in Mongolia. 

Description: Brown grains. The empirical formula is (electron microprobe) (Mg 6gFeo.1sAlo.o9 
Cao.o3CT0.01Na0.01)(S11 .20Al0.1006). 

Wavenumbers (cm~'): 1077s, 1020, 944s, 900sh, 859, 747w, 723w, 691, 646, 635sh, 536, 505s, 


457, 399. 


Sic62 Aegirine NaFe°*(Si>O¢) 
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Locality: Dara-i Pioz glacier, Dara-i Pioz alkaline massif, Alai (Alaiskii) ridge, Garm district, 
Tajikistan. 

Description: Black prismatic crystal from the association with quartz, polylithionite and pyrochlore. 
Confirmed by IR spectrum. 

Wavenumbers (cm *): 1070sh, 1038, 1015s, 958s, 935sh, 859, 734w, 645, 566, 543, 504, 456s. 


2.7 Silicates 739 


Sic63 Ferrosilite = Fe**,(Si,Og) 
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Locality: Tunkinskaya valley, near Malobystrinskoe lazurite deposit, Eastern Siberia, Russia. 

Description: Black grains from the association with quartz and almandine. The empirical formula is 
(electron microprobe) (Fe; 5s7M8g0.36Mno.04Nao.02T10.01)(Si1.97Al0.0306). 

Wavenumbers (cm™*: 1100sh, 1060sh, 1027s, 957s, 945s, 885s, 740sh, 727w, 670, 634, 545, 520, 
491s, 430sh. 


Sic64 Foshagite Ca4(SizOoX(OH)2 
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Locality: Crestmore, Riverside Co., California, USA. 

Description: White fibrous aggregate. Identified by IR spectrum. 

Wavenumbers (cm *): 3635, 3590, 1083, 1063, 1023s, 1004, 978, 929s, 920sh, 656, 640sh, 605w, 
552, 487, 451s, 414w. 
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Sic65 Pectolite-M2abc HNaCa>(Si30o) 
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Locality: Bazhenovskoe (Bazhenovskoye) chrysotile asbestos deposit, Asbest town, Middle Urals, 
Russia. 

Description: White radial fibrous aggregates from rodingite, from the association with apophyllite- 
(KOH), natrolite, vesuvianite and prehnite. Identified by IR spectrum. 

Wavenumbers (cm~'): 1398, 1070s, 1029s, 999s, 927s, 905s, 823w, 670, 643, 610w, 590w, 526, 
495sh, 482, 443s, 425sh, 410sh. 


Sic66 Sérandite © HNaMn**,(Si;0o) 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Orange-rose grains from the association with parakeldyshite. The empirical formula is 
(electron microprobe) H,.Na, Mn; ;Cag (Siz 9Oo). Confirmed by IR spectrum. 

Wavenumbers (cm 7‘): 1393, 1100sh, 1044s, 1000sh, 966, 912s, 810sh, 770sh, 706w, 678, 651, 529, 
460sh, 438s, 415sh. 


2.7 Silicates 741 


Sic67 Petedunnite Ca(Zn,Mn” ,Fe°*,Mg)(Si206) 
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Locality: Franklin, Sussex Co., New Jersey, USA (type locality). 

Description: Brown grains with perfect cleavage from the association with willemite and quartz. 
Confirmed by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm): 3645w, 1100sh, 1053s, 1018s, 991s, 954s, 916, 862, 680sh, 669w, 627w, 
601w, 565sh, 505, 462s. 


Sic69 Esseneite CaFe°*(AlSiOg) 
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Locality: Burned dump of the Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: Yellow crust. Investigated by B.V. Chesnokov. The empirical formula is (electron 
microprobe) Caroi Fe osiMeoa Tin as)(S1y. 494 lp.go) Oe: Confirmed by IR spectrum. The stron- 
gest lines of the powder X-ray diffraction pattern [d, A (I, %) (hkl)| are 3.214 (100) (200), 2.981 
(60) (-221), 2.950 (55) (310), 2.894 (15) (-311), 2.519 (35) (221), 2.145 (45) (330). 

Wavenumbers (cm~!): 1050s, 967s, 912s, 875s, 760sh, 661w, 636w, 606, 517, 464s. 
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Sic70 Howieite Na(Fe,Mn,Mg,Al))2(Sig917)2(O,OH) 16 
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Locality: Laytonville quarry, Laytonville, Mendocino Co., California, USA (type locality). 

Description: Aggregate of black acicular crystals from the association with deerite and quartz. 
Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3635w, 3535, 3415, 1071s, 1032s, 972s, 940sh, 880sh, 836, 800w, 779w, 
710w, 652w, 620, 500sh, 479, 460sh, 437. 


Sic72 Pyroxferroite © Ca(Fe**,Mn),(Si7O>,) 
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Locality: Ettringer Bellerberg, near Kottenheim, 2 km north of Mayen, Laacher See region, Eastern 
Eifel area, Rhineland-Palatinate (Rheinland-Pfalz), Germany. 

Description: Black prismatic crystals from the association with fayalite. Confirmed by IR spectrum 
and qualitative electron microprobe analysis. 

Wavenumbers (cm): 1075s, 1050sh, 1027s, 955s, 897s, 728w, 662w, 635, 570, 498, 460s. 


2.7 Silicates 743 




















Sic73 Bustamite Ca(Mn,Ca)(Si,O06¢) 
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Locality: Zinc Corporation mine, Broken Hill, New South Wales, Australia. 
Description: Orange-brown crystal. Confirmed by IR spectrum. 


Wavenumbers (cm~!): 1088s, 1027s, 955sh, 947s, 907s, 697, 656, 562, 517, 461s, 442, 410sh. 


Sic74 Enstatite Mg2(Si206) 
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Locality: Merensky Reef at Rustenburg Platinum Mine, Transvaal, South Africa. 

Description: Brown grains. Confirmed by IR spectrum. 

Wavenumbers (cm): 1067s, 1027s, 960sh, 933s, 871s, 745w, 726w, 690, 645, 555sh, 536s, 503s, 
452s, 400. 
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Sic75 Petedunnite Ca(Zn,Mn**,Fe7*,Mg)(Sis0g) 
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Locality: Franklin, Sussex Co., New Jersey, USA (type locality). 
Description: Brown-green grains with perfect cleavage. The empirical formula is (electron micro- 


probe) (Cao.g3Nao,.17)(ZNo. 36M 80.26Feo.26Mno,17)(Si1.90Alo. 19006). 
Wavenumbers (cm~!): 1058s, 975sh, 954s, 908s, 861s, 760sh, 670w, 626, 504, 465s. 


Sic76 Rhonite Ca,(Mg,Fe**,Fe°*,Ti)¢[(Si,Al) 602] 
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Locality: Nickenicher Sattel (Eicher Sattel), Eich, Andernach, Eifel, Rhineland-Palatinate (Rheinland- 
Pfalz), Germany. 
Description: Dark red twinned crystals. The empirical formula is (electron microprobe) (Ca; 59Nao_.41) 


(Mg3 ogF€2.32T10.53Mn0.08)(S13 10Al2 46F€0.44020). 
Wavenumbers (cm~!): 949s, 682w, 639w, 530sh, 454s, 430sh. 


2.7 Silicates 745 


Sic77  Wollastonite CaSi0; 
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Locality: Charcas, San Luis Potosi, Mexico. 


Description: White crystals from the association with nifontovite. Identified by IR spectrum. 
Wavenumbers (cm): 1088s, 1060s, 1016s, 966s, 924s, 903s, 681, 647, 567, 509, 473s, 455s. 


Sic78 Magnesiocarpholite [MgAl(Si206)(OH)4 
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Locality: Zaphorokipos, Crete island, Greece. 

Description: Clusters of white acicular crystals in marble. Identified by electron microprobe analysis 
and powder X-ray diffraction pattern. 

Wavenumbers (cm~ *): 3625, 3600w, 3575, 1178s, 1015sh, 996s, 970s, 906, 872, 795sh, 754, 704, 
675w, 645, 600sh, 581, 482s. 
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Sic79 Ershovite Na ,K;3(Fe7*,Mn7*,Ti)>[Sig029(OH)2](OH)>-4H>O 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 
Description: Brown crystals from peralkaline pegmatite. Confirmed by IR spectrum and qualitative 


electron microprobe analysis. 
Wavenumbers (cm): 3500sh, 3320, 3180sh, 2700sh, 1950, 1675, 1625, 1052s, 970s, 884, 767w, 
667, 631, 530sh, 493, 450s, 440sh. 


Sic80 Paraershovite | Na3K3Fe°*>[SigO2.9(OH)2](OH)2-4H,O 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Brown crystals from peralkaline pegmatite. Confirmed by IR spectrum and qualitative 
electron microprobe analysis. 

Wavenumbers (cm~ *): 3430, 3000sh, 1840w, 1650, 1050s, 986s, 925sh, 900sh, 783w, 727w, 650, 
495sh, 455s, 400sh. 


2.7 Silicates 747 


Sic81 Paraershovite Na¿K;Fe?*-[SisO20(0H)2](OH)»>-4H-0O 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 


Description: Brown grains from peralkaline pegmatite. Confirmed by IR spectrum and electron 


microprobe analysis. 
Wavenumbers (cm *): 3420, 2950sh, 1602, 1380w, 1350, 1120sh, 1008s, 775w, 625w, 525sh, 454. 


Sic82 Ferrobustamite Ca; ¢7Fe7*9 33(Six0g) 
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Locality: Horado mine, Seki city, Gifu prefecture, Chubu region, Honshu island, Japan. 
Description: Beige fibrous aggregate. The empirical formula is (electron microprobe) 
(Ca, 63Feo.33Mng97)S11.970¢. Confirmed by IR spectrum and powder X-ray diffraction pattern. 
Wavenumbers (cm~ *): 1077s, 1025s, 1010sh, 955sh, 941s, 905s, 696, 654, 563, 515, 508, 460s, 409. 
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Sic83 Santaclaraite © CaMn7*,[SisO,4(OH)](OH)-H,O 
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Locality: Mangan Prospect, near Mt. Hamilton, Santa Clara Co., California, USA. 

Description: Pink radiated aggregates of elongated platy crystals. Compare with IR spectra of 
rhodonite, natronambulite and marsturite. 

Wavenumbers (cm ‘): 3660, 3615, 3350, 1640w, 1530w, 1407, 1108, 1065sh, 1048s, 1020s, 
1000sh, 974s, 958s, 941s, 930sh, 905s, 890, 743w, 714w, 684, 650, 637, 572w, 550w, 512, 488, 
443s, 413, 380. 


Sic84 Yegorovite Nay[Si,Og(OH),4]-7H2O 
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Locality: The pegmatite Palitra, Kedykverpakhk Mt., Lovozero alkaline complex, Kola Peninsula, 
Murmansk region, Russia (type locality). 

Description: Colourless coarse lamellar crystals from the association with revdite, megacyclite and 
earlier natrosilite, microcline, villiaumite, etc. Holotype sample. The crystal structure is solved. 
Monoclinic, space group P2,/c, a = 9.874, b = 12.398, c = 14.897 A, P = 104.68°, Z = 4. 
Optically biaxial (—), a = 1.474(2), B = 1.479(2), y = 1.482(2). Dmeas = 1.90(2) g/cm’, 


2.7 Silicates 749 


Deae = 1.92 g/cm’. The empirical formula is Naz 98514.0108 92(OH)3 98°7.205H2O. Strong lines of 
the powder X-ray diffraction pattern [d, A (I, %) (hkD] are 7.21 (70) (002), 6.21 (72) (012, 020), 
4.696 (44) (022), 4.003 (49) (211), 3.734 (46) (-213), 3.116 (100) (024, 040), 2.463 (38) (-402, -243). 

Wavenumbers (cm~ *): 3485, 3270, 1668, 1568, 1453, 1410sh, 1140sh, 1063s, 967s, 893, 860w, 830, 
730w, 675sh, 600sh, 580, 503w, 445. 


Sic85 Rhonite Ca>(Mg,Fe7*,Fe*,Ti),[(Si,Al)6O>0] 
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Locality: Eifel Mts., Rhineland-Palatinate (Rheinland-Pfalz), Germany. 

Description: Dark brown grains. Fe-rich variety. The empirical formula is (electron microprobe) 
(Caz oNao.15)(Mg2 2Fes 5T1,.1Mino 095)(Si3.9Al2.6Feo 4020). 

Wavenumbers (cm~ ’): 963s, 945sh, 870sh, 669, 530sh, 460s. 


Sidi Manganilvaite ©CaMn**Fe7*Fe°*(Si,07)O(OH) 
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Locality: Dalnegorsk, Primorskiy Kray, Russia. 

Description: Black short-prismatic crystal from the association with manganogrunerite and quartz. 
The empirical formula is (electron microprobe) (Cag 94Mnpo o6)(Mno 69Feg 31) Fe1.92(Si2,9007)O(OH). 

Wavenumbers (cm *): 2990, 1041s, 980, 957, 903s, 819s, 700, 569, 534, 488s, 448s, 419. 
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Sid2 Hemimorphite Zn ,(Si.07)(OH)2:H,O 
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Locality: San Felix mine, El Antimoneo, Sonora, Mexico. 

Description: Colourless split crystal from the association with quartz. The empirical formula is 
(electron microprobe) (Zn3 3gsMno.03Feo.92)(Si2.9007)(OH,H20)3. Weak band at 1,440 cm! 
corresponds to the admixture of a carbonate mineral. 

Wavenumbers (cm~!): 3445, 1635w, 1440w, 1085s, 955sh, 934s, 865s, 678, 605, 561, 541, 449. 


Sid3 Hennomartinite SrMn°*,(Si,0,)(OH),-H5O 
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Locality: Wessels mine, Kalahari manganese fields, Northern Cape province, South Africa (type 
locality). 

Description: Reddish-brown aggregate from the association with braunite. 

Wavenumbers (cm _‘): 3540, 3340w, 2820, 2655w, ..., 1087, 1035, 990sh, 966s, 918s, 902s, 851s, 
661w, 605sh, 560sh, 537, 500, 477, 447, 414. 


2.7 Silicates 751 


Sid5 Åkermanite Ca,Mg(Si,0-) 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 
Description: Dark grey coarse-grained aggregate. The empirical formula is (electron microprobe) 


(Ca,.73Nao.24)(Mg0.64Feo.15Alo.21)(Si1.9gAlo.9207). 
Wavenumbers (cm~'): 1040sh, 1019s, 976s, 934s, 905sh, 853s, 706w, 680, 638, 620sh, 587, 


472s, 403. 


Sid6 Suolunite Ca,[S1,05(OH)>| -HO 
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Locality: Yoko-Dovyrenskiy massif, the Republic of Buryatia, Transbaikal Territory, Eastern 
Siberia, Russia. 

Description: White grains from calcic xenolith. Identified by IR spectrum and electron microprobe 
analysis. Investigated by A.E. Zadov. 

Wavenumbers (cm~ *: 3250sh, 3058, 2850w, 2630, 2290w, 2220sh, 1900, 1610w, 1420w, 1380sh, 
1191, 1075sh, 1042s, 998, 932s, 858, 833, 803s, 716, 500sh, 480s, 471s, 417. 


752 2 IR Spectra of Minerals and Reference Samples Data 


Sid8 Keiviite-(Y) (Y,Yb)(Si207) 
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Locality: Ploskaya Mt., Western Keivy Mts., Kola peninsula, Murnansk region, Russia (type 
locality). 

Description: Pink spherulite from massive yttrofluorite. The empirical formula is (electron micro- 
probe) (Yo0.76Y bo.73Er0.17LU0.17 TMo. 10DY0.03Ca0.03H00.015M0.01)(S12.0007). 

Wavenumbers (cm~!): 1110sh, 1091s, 1015sh, 955sh, 912s, 853s, 559, 540sh, 499, 476. 


Sid9 Yttrialite-(Y) Y>(S1,07) 
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Locality: Idkerberget, Borlange, Dalarna, Sweden. 

Description: Brown massive from the association with tengerite-(Y). Amorphous, metamict and 
hydrated sample. The empirical formula is (electron microprobe) (Y 1.39 ¥b9.16DYo.19Eto9.075M0.03 
Cag.12Tho.10F€o.07Pb0.04U0.03)(St1.85Alo,10P0.0607)-2H20. 

Wavenumbers (cm ‘): 3540sh, 3410, 2900sh, 1625, 1530w, 986s, 670w, 500sh, 462. 


2.7 Silicates 753 


Sid10 Yttrialite-(Y) = Y2(Si,07) 
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Locality: Idkerberget, Borlange, Dalarna, Sweden. 

Description: Brown massive from the association with tengerite-(Y). Amorphous, metamict and 
hydrated sample after annealing at 950 °C during 1.5 h. The empirical formula is (electron 
microprobe) CY1.30Ybo.16DY0.10Er0.07S5M0.03Ca0.12 Tho. 10F€0.07Pb0.04U0.03)(S11.85Al0.10P0.0607):nH20. 
Strong lines of the powder X-ray diffraction pattern [d, A (I, %)] are 4.343 (43), 3.314 (28), 2.998 
(100), 2.903 (54), 2.858 (35), 2.793 (45), 2.706 (29). 

Wavenumbers (cm): 3415, 3260sh, 1625w, 1030sh, 975s, 908, 870sh, 849s, 718, 693w, 570w, 
555, 528, 491, 465, 455sh, 423. 


Sid11 Lawsonite CaAl,(Si1,07)(OH),-H,O 


1.0 
0.8 
V 
O 
c 
= 
= 
z 
S 0.6 
z 
a 
= 
0.4 


500 1000 1500 2500 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Tiburon peninsula, Marin Co., California, USA (type locality). 

Description: White semitransparent grains. Specimen No. 1/9869 from the Mineralogical Museum of 
the St. Petersburg State University. Confirmed by IR spectrum. 

Wavenumbers (cm): 3565, 3250, 3020sh, 1605w, 1007s, 951s, 920sh, 884s, 751w, 675sh, 607s, 
573s, 533, 510sh, 485, 465, 419, 405sh. 
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Sid12 _Keiviite-(Yb) (Yb, Y)2(Si,07) 
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Locality: Ploskaya Mt., Western Keivy Mts., Kola peninsula, Murnansk region, Russia (type 
locality). 
Description: White cluster of prismatic crystals from massive yttrofluorite. The empirical formula is 


(electron microprobe) (Ybo.79 Yo.69Ero.i1gLUo.12TMo.12Dyo0.94Cao.04SM0,03)(Si2.0007). 
Wavenumbers (cm~!): 1097, 1080sh, 950sh, 917s, 852s, 570sh, 558, 540sh, 501, 475. 


Sid13 Cuspidine Cag(Si,07)2F4 
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Locality: Tyrnyauz Mo-W deposit, Baksan valley, Republic of Kabardino-Balkaria, Northern 
Caucasus, Russia. 

Description: Light grey coarse-grained aggregate. Identified by IR spectrum and powder X-ray 
diffraction pattern. 

Wavenumbers (cm~ *): 3595w, 3335w, 3465w, 3410w, 3355w, 1170sh, 1057s, 1031s, 980sh, 965s, 
915sh, 854s, 649w, 624w, 595sh, 545sh, 536, 512, 488s, 476, 440sh. 


2.7 Silicates 755 


Sid14. Alumoakermanite (Ca,Na)2(Al,Mg,Fe)(Si,O7) 
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Locality: Namuaiv Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Grey transparent grains from cuspidine-bearing metasomatic rock, from the association 
with pectolite. Investigated by A.K. Shpachenko and A.P. Khomyakov. Optically uniaxial (—), 
€ = 1.619, œ = 1.630. The empirical formula is (electron microprobe) (Ca;.23Nao.73Sro.13) 
(Alo.s4M20.13F€0.10Mn0.04)S12.0207. 

Wavenumbers (cm *): 1033s, 981s, 913s, 857s, 713, 681, 610sh, 587w, 465s, 422. 


Sid15 Nasonite PbeCay4(Si,07)3Cl> 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden. 
Description: Yellow grains from the association with barysilite. Confirmed by electron microprobe 


analysis. 
Wavenumbers (cm): 1015s, 912s, 867, 821s, 665, 534, 514s, 479, 442, 409. 


756 2 IR Spectra of Minerals and Reference Samples Data 


Sid16 Suolunite Ca>[Si,05(OH)>| -HO 
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Locality: Mine Lac d’Amiante (Lake Asbestos mine), Saint-Joseph-de-Coleraine, Chaudière- 
Allalaches, Québec, Canada. 

Description: Yellowish coarse-grained aggregate. Identified by IR spectrum. 

Wavenumbers (cm '): 3550w, 3250sh, 3060, 2860w, 2650, 2300, 1900, 1610w, 1385w, 1210sh, 
1192, 1079s, 1043s, 997, 857, 832, 804s, 717, 500sh, 481, 470sh, 420. 


Sid17 Thortveitite (Sc,Y)2(Si207) 


1.0 
0.8 
V 
Q 
= 
= 
= 0.6 
Z 
= 
lao) 
D 
z 
0.4 
0.2 
500 1000 1500 3000 3500 4000 


Wavenumber (cm`’ 


Locality: Undeland (Unneland), Evje og Horness, Aust-Agder, Norway. 

Description: Grey-green long-prismatic crystals from the association with beryl, feldspar and quartz. 
The empirical formula is (electron microprobe) (Sc; 58 Y0.33F€0.06La0.02)(S11.94Al0.0607). 

Wavenumbers (cm): 1167, 1130sh, 950sh, 909s, 854s, 586, 500, 420, 375. 


2.7 Silicates 757 


Sid18  Gehlenite Ca,Al(AlSi0-) 
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Locality: Hirata outcrop, near Toyo station, Kushiro area, Hiroshima prefecture, Japan. 

Description: Grey granular aggregate from the association with clinopyroxene, andradite and feld- 
spar. The empirical formula is (electron microprobe) (Ca;.gNao.1)(Alo.7@Mgo.2Feo. 1 )(Alo.75S11.25O07). 

Wavenumbers (cmh: 1050sh, 101 1s, 974s, 915s, 856s, 807s, 710, 667, 621w, 604w, 523, 477s, 410. 


Sid19 Ericssonite BaMn**,Fe°*(Si,O,)O(OH) 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden (type 
locality). 

Description: Dark red grains with perfect cleavage from the association with bustamite. 

Wavenumbers (cm): 3630w, 1043, 982, 944s, 931s, 859s, 675sh, 662, 564, 516, 455, 396w. 
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Sid20 = Thortveitite (Sc, Y)2(Sip07) 
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Locality: Överlida, Svenljunga, Västergötland, Sweden. 

Description: Grey-green prismatic crystal from the association with microcline and Sc-rich euxenite-(Y). 
The empirical formula is (electron microprobe) (Sc1.85 Yo.10F€0.03Mno0.02)(S11 .93F€0.04P0.0307). 

Wavenumbers (cm *): 1166, 1119, 1095, 950sh, 909s, 853s, 584, 560sh, 500, 412, 371. 


Sid21 Ilvaite CaFe**,Fe°*(Si,O,)O(OH) 
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Locality: Dalnegorsk, Primorskiy Kray, Far East, Russia. 

Description: Black flattened short-prismatic crystal from the association with hedenbergite and 
quartz. The empirical formula is (electron microprobe) Cao.97F€2.67MnNo.33Al0o.02(S12.0007)O(OH). 

Wavenumbers (cm™*»: 3300w, 2990, 1030s, 980, 965, 902s, 819s, 707, 570, 537, 495s, 445s, 425sh. 
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Sid22 Ilvaite © CaFe**,Fe°*(Si,07)O(OH) 
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Locality: [limaussagq complex, Narsaq, Kitaa (West Greenland) province, Greenland. 
Description: Black grains from the association with epidote. Identified by IR spectrum and electron 


microprobe analysis. 
Wavenumbers (cm~'): 3300w, 2985, 1027s, 979, 967, 951, 902s, 820s, 706, 571, 535, 495, 
447s, 425sh. 


Sid23 Gehlenite Ca,Al(AlSi0-) 
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Locality: Cavalluccio Mt. (Monte Cavalluccio), Campagnano municipality, Roma province, Latium 
region, Italy. 
Description: Grey crystals from the association with sanidine. Confirmed by IR spectrum and 


electron microprobe analysis. 
Wavenumbers (cm™®: 1037s, 1025sh, 976s, 930s, 855s, 805sh, 706w, 674, 635w, 603w, 475s, 410. 
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Sid24 MHardystonite Ca,Zn(Si.07) 
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Locality: Franklin, Sussex Co., New Jersey, USA (type locality). 
Description: Light grey grains with pale violet fluorescence under short-wave UV radiation, from the 
association with andradite and Mn-bearing calcite. Confirmed by IR spectrum and qualitative 


electron microprobe analysis.. 
Wavenumbers (cm~?): 1040sh, 1016s, 972s, 912s, 839s, 700w, 679, 619, 600sh, 550sh, 490sh, 457. 


Sid25  “Akermanite-Fe2*” Ca Fe?” (Si2O7) 
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Locality: Ettringer Bellerberg, near Kottenheim, 2 km north of Mayen, Laacher See region, Eastern 
Eifel area, Rhineland-Palatinate (Rheinland-Pfalz), Germany. 

Description: Brown grains from the association with nepheline and leucite. Not approved by the IMA 
CNMNC. The empirical formula is (electron microprobe) (Ca, .61Nao.39)(Feo.4gAlo.32Mgo.19Ti0.01) 
(Sii .o7Alo.0307). 

Wavenumbers (cm~ *): 3360w, 3305w, 1020s, 980s, 920s, 859s, 705, 681, 610sh, 584, 462s, 395. 
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Sid26 Barysilite PbgşMn(Si2037) 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Varmland, Sweden. 

Description: Yellowish platy grains from skarn. Specimen No. 1/9492 from the Mineralogical 
Museum of St. Petersburg State University. Confirmed by IR spectrum. 

Wavenumbers (cm~'): 970sh, 934s, 913s, 892s, 833, 701, 550w, 525, 476, 461, 441, 420sh. 


Sid27 Akermanite Ca,Mg(Si>0,) 
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Locality: Graulay (other versions of spelling: Graulai, Graulei), near Hillesheim, Eifel Mts., 
Rhineland-Palatinate (Rheinland-Pfalz), Germany. 

Description: Light yellow crystals from the association with nepheline, leucite, augite, magnetite, 
fluotapatite and perovskite. The empirical formula is (electron microprobe) (Ca,.7Nag3) 
(Mgo.6Alo.3Feo.1)(Si2.007). 

Wavenumbers (cm~!): 1021s, 977s, 928s, 850s, 705w, 680, 633w, 593, 466s, 400. 
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Sid28 Melanotekite Pb Fe°*,(Si,0,)0, 
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Locality: Jakobsberg mine, Nordmarksberg, Filipstad, Varmland, Sweden. 

Description: Dark brown grains. The empirical formula is (electron microprobe) 
Pb2 03(Fe1.09Mno 041 10,02Alo.02)(S1407) 2.0002. 

Wavenumbers (cm~!): 1060, 992, 936s, 888s, 836, 697, 641w, 607w, 565sh, 493, 458, 396. 


Sid29 Hardystonite Ca Zn(Si.07) 
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Locality: North Hill mine, Hardyston township, Franklin mining district, Sussex Co., New Jersey, 
USA (type locality). 

Description: Light brown granular aggregate from the association with franklinite, willemite, 
vesuvianite and calcite. Confirmed by IR spectrum. 

Wavenumbers (cm~'): 1030sh, 1012, 970s, 916s, 890sh, 840s, 681w, 618, 591, 547, 500sh, 
489, 459. 
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Sid30 Aklimaite = Ca,[Sin05(OH2)](OH)4:5H20 
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Locality: Lakargi Mt., Upper Chegem caldera, Kabardino-Balkaria, Northern Caucasus, Russia (type 
locality). 

Description: Columnar lath-shaped crystals from the association with larnite, calcium humite- 
group members, hydrogarnets, bultfonteinite, afwillite and ettringite. Holotype sample. Mono- 
clinic, space group C2/m, a = 16.907(5), b = 3.6528(8), c = 13.068(4) A, P = 117.25(4)°, 
V = 717.5(4) A®, Z = 2. Optically biaxial (—), a = 1.548(2), p = 1.551(3), y = 1.553(2). Deac = 
2.214 g/cm’. The empirical formula is (Caq.92Nao.01)[Si2,.0005.07(OH)1.93][(OH)3.16Fo.4]-5H20. 
Strong lines of powder X-ray diffraction pattern [d, A (I, %)] are 11.64 (100) (001), 2.948 (32) 
(310, 203), 3.073 (20) (404, 311), 2.320 (12) (005, 510), 2.901 (11) (004), 8.30 (10) (201). 

Wavenumbers (cm *): 3575sh, 3510, 3300, 1650, 1410, 1280, 1015s, 965s, 900, 833, 728, 685, 650, 
621, 569, 492, 463. 


Sifl Afghanite (Na,K)5 5Caz5(SigAl6O24)(SO4)1 sCli.s 
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Locality: Malobystrinskoe lazurite deposit, near Slyudyanka, Irkutsk region, Eastern Siberia, Russia. 

Description: Colourless grains from the association with lazurite, fluorapatite and diopside. 
Identified by IR spectrum and powder X-ray diffraction pattern. 

Wavenumbers (cm~ '): 3465w, 1166, 1123s, 1054, 1002s, 685, 663, 643w, 611, 590, 540, 449, 426s. 
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Sif? Bystrite (Na,K)7Ca(Si¢Al,Q24)S7~1,5-H»O 
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Locality: Malobystrinskoe lazurite deposit, near Slyudyanka, Irkutsk region, Eastern Siberia, Russia. 

Description: Orange-yellow grains from the association with lazurite, diopside and calcite. Identified 
by IR spectrum and powder X-ray diffraction pattern. Evolves H2S during grinding. 

Wavenumbers (cm ‘): 3450w, 1648w, 1415sh, 1115sh, 1060sh, 1025sh, 1003s, 975sh, 929, 880sh, 
670, 630sh, 615, 580, 530, 497, 455s, 407s. 


Sif3 Tounkite (Na,Ca,K)g(SigAlg024)(SO4)2Cl-nH,O 
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Locality: Tultuiskoe lazurite deposit, near Slyudyanka, Irkutsk region, Eastern Siberia, Russia. 

Description: Light blue grains from the association with lazurite and afghanite. Identified by IR 
spectrum and powder X-ray diffraction pattern. The crystal structure is investigated on a single 
crystal (space group P3; unit-cell parameters are a = 12.757, c = 32.211 A). 

Wavenumbers (cm ‘): 3450w, 1628w, 1415w, 1165, 1122s, 1055sh, 1005s, 685, 661, 611, 584w, 
543w, 521w, 445sh, 425s. 
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Locality: Ladjvardara lazurite deposit, Pamir Mts., Tajikistan. 
Description: Light green grains from the association with diopside and calcite. Confirmed by IR 


spectrum. 
Wavenumbers (cm): 1135s, 1003s, 728, 710sh, 701, 655, 645sh, 613, 447s. 


SifS Nepheline (Na,K)(AlSi0O4,) 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Greenish crystals from the association with tisinalite and Fe-deficient eudialyte. Identified 
by IR spectrum. The empirical formula is (electron microprobe) Nao.79K0o.18(Alo.97S11 0304). 

Wavenumbers (cm~!): 1090sh, 1072, 1040sh, 994s, 985sh, 705sh, 693, 578w, 507, 466s, 455sh. 
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Sif6 Cancrinite Na7zCa[ AlsSi6sO24] (CO3) 1 52H20 
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Locality: Oktyabr’skiy alkaline massif, southern Ukraine. 
Description: Yellowish-grey grains from the association with sodalite and feldspar. Identified by IR 


spectrum and powder X-ray diffraction pattern. The empirical formula is (electron microprobe) 


Nag .7gC€ay.13Ko.05(Als.96516,04024)(CO3),-2H20. 
Wavenumbers (cm~!): 3465w, 1166, 1123s, 1054, 1002s, 685, 663, 643w, 611, 590, 540, 449, 426s. 


Sif7 Alloriite — (Na,K), sCa(SigAl,024)(SO4)(OH)o 5-H»O 
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Locality: Monte Cavalluccio (Cavalluccio Mt.), Campagnano municipality, Roma province, Latium 
region, Italy (type locality). 

Description: Colourless short-prismatic crystals from the association with sanidine. Identified by 
IR spectrum. Ca- and SO,-rich variety. The empirical formula is (electron microprobe) 
Naz 4K23 6Cayq.9(Al6 oSi¢,0024)(SO4)1 sClo.25(OH),-nH20. 

Wavenumbers (cm): 3510w, 1645w, 1122s, 1005s, 970sh, 728w, 673, 657, 641, 619, 597, 540, 
445s, 415sh. 
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Sif8  Microcline K(AISi;O0¢) 
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Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk 
region, Russia. 
Description: White powdery from peralkaline pegmatite. High-ordered variety. Identified by IR 


spectrum. 
Wavenumbers (cm "): 1143s, 1115s, 1051s, 1011s, 770, 727, 648, 604, 570s, 535, 465, 428s, 421s. 


Sif9 Nepheline (Na,K)(AlSi0O,) 
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Locality: Monte Cavalluccio (Cavalluccio Mt.), Campagnano municipality, Roma province, Latium 
region, Italy. 

Description: Colourless prismatic crystals from the association with sanidine and biotite. Identified 
by IR spectrum. 

Wavenumbers (cm): 1085, 1070sh, 1025sh, 991s, 710sh, 696, 507, 468s. 
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Sifl0 Bystrite | (Na,K)7Ca(SigAlg024)S?~ | s-H20 
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Locality: Malobystrinskoe lazurite deposit, near Slyudyanka, Irkutsk region, Eastern Siberia, Russia. 

Description: Orange-yellow grains from the association with lazurite, diopside and calcite. 
Confirmed by IR spectrum. Evolves H2S during grinding. 

Wavenumbers (cm ‘): 3565sh, 3460w, 1645w, 1120sh, 1065sh, 1030sh, 1004s, 970sh, 925sh, 
710w, 673, 617, 584, 533, 498, 454s, 413s. 


Sifll Liottite | (Na,K);Ca3(Sig¢AlgQ54)(SO4)oCl 
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Locality: Montenero quarry, Onano, near Viterbo, Latium region, Italy. 

Description: Colourless short-prismatic crystals from cavities in alkaline basalt. Confirmed by IR 
spectrum and single-crystal X-ray diffraction pattern. 

Wavenumbers (cm ‘): 1180sh, 1118s, 1075sh, 1030sh, 1004s, 679, 653, 645sh, 617, 587, 545w, 
524, 441s, 427s. 
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Sif12 Albite Na(AISi30x3) 
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Locality: Monte Avanza mine, Forni Avoltri, Udine province, Friuli-Venezia Giulia, Italy. 

Description: White grains. Identified by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm): 1159s, 1145sh, 1097s, 1036s, 1014s, 996s, 789, 764, 746, 726, 652, 613, 
593s, 535, 480, 467, 431s, 420sh. 


Sif13 Afghanite (Na,K)5 5Caz 5(Si6Al6024)(S04)1.5Cl; 5 
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Locality: Ladjvardara lazurite deposit, Pamir Mts., Tajikistan. 

Description: Light blue massive from the association with lazurite. Identified by IR spectrum. 
The empirical formula is (electron microprobe) Nas 79Car.42Ko.28(Als 95Si¢,95024)(SO4)1.58Cl) 30 
(OH,CO3), (x << 1). 

Wavenumbers (cm): 3550w, 1470w, 1164, 1121s, 1050sh, 1020sh, 1004s, 736w, 685, 667, 650sh, 
613, 593, 542, 450sh, 430s. 
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Sifl6 Anorthoclase  (Na,K)(AISi3O3) 
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Locality: Synthetic. 

Description: White powdery. K-free variety. Confirmed by IR spectrum and powder X-ray 
diffraction pattern. 

Wavenumbers (cm *): 1100sh, 1029s, 798, 730sh, 747, 589, 546w, 460, 435sh. 


Sifl17  Anorthoclase  (Na,K)(AI1Si3;O0¢) 


1.0 
0.8 
3 
z 
= 
g 
= 
far] 
= 0.6 
0.4 
250 750 1250 1750 


Wavenumber (cm’) 


Locality: Hackman valley, Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Split platy crystals from the association with natrolite, analcime and chabazite. 

Wavenumbers (cm 7‘): 1138s, 1110sh, 1100sh, 1036s, 1012s, 778, 763, 742, 724, 705sh, 646, 610sh, 
589, 536, 462, 422s. 
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Sif18  Anorthite Ca(Al-Si208) 
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Locality: Burned dump of the Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: White twins from the association with chondrodite, wollastonite, forsterite and 
troilite. Investigated by B.V. Chesnokov. The empirical formula is (electron microprobe) 
Cagy.95Na9.02M 80.01 Tio.02F€0.09Al1.83S12.0808.00. Strong lines of powder X-ray diffraction pattern 
[d, A (I, %)] are 4.05 (50), 3.21 (100), 2.52 (50), 1.930 (60). 

Wavenumbers (cm~'): 1155sh, 1140s, 1078, 1020s, 985s, 968s, 945sh, 929s, 913s, 770sh, 757, 726, 
700sh, 680, 663, 620, 602, 572, 539, 510sh, 483, 469, 420, 400. 


Sif1l9 Sanidine K(AIS13;0¢) 
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Locality: Kaskasnyunachorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, 
Russia. 

Description: White granular aggregate from the association with freudenbergite, titanite and rutile. 
The empirical formula is (electron microprobe) Ko.gıNao.14Ba0.02(Alo.96F€0.02513.0208). 

Wavenumbers (cm~ *): 1138s, 1110sh, 1100sh, 1036s, 1012s, 778, 763, 742, 724, 705sh, 646, 610sh, 
589, 536, 462, 422s. 
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Sif20 Lazurite (Ca,Na)g(SigAl6024)[(SO4),S,C1,(OH) > 
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Locality: Malobystrinskoe lazurite deposit, near Slyudyanka, Irkutsk region, Eastern Siberia, Russia. 
Description: Blue massive. Cubic variety. Investigated by A.N. Sapozhnikov. 


Wavenumbers (cm '): 3530w, 3330w, 1123s, 999s, 724, 698, 651, 615, 585w, 447s, 420sh. 


Sif21 Sodalite Nag(SigAl,O24)Cl 
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Locality: Near Kukavaara Mt., Northern Karelia, Russia. 


Description: Blue coarse-grained aggregate from nepheline syenite. Confirmed by IR spectrum. 
Wavenumbers (cm~!): 1015sh, 985sh, 979s, 737, 714, 668, 465s, 435s. 


2.7 Silicates 773 


Sif23  Banalsite BaNa>(Al4Si4Oj¢) 
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Locality: Tradgardsvarpen, Langban deposit, Bergslagen ore region, Filipstad district, Värmland, 
Sweden. 

Description: White granular aggregate from the association with andradite, Mn-rich phlogopite, 
melanotekite and carbonates. The empirical formula is (electron microprobe) Nai 90oBa1.05sĶo.01 
(Al; 97F€0.04513,990 16). 

Wavenumbers (cm~!): 1098, 1052s, 1036s, 1012s, 984s, 954s, 938s, 769w, 721, 713, 691, 652, 
641w, 621w, 603w, 563, 535, 508w, 463, 444s, 406. 


Sif24 Vishnevite (Na,K)g(SigAl6024)(SO4):2H2O0 
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Locality: Kurochkin Log, Vishnevye Mts., South Urals, Russia. 

Description: Light blue massive. The empirical formula is (electron microprobe) 
Nas.6K1.2Ca0.1 (Als.gSig.2024)(SO4)1.0(OH,CO3),-nH20 (x << 1). 

Wavenumbers (cm *): 3610, 3540, 3340, 1645, 1630sh, 1457w, 1380w, 1149, 1116s, 1099s, 
1040sh, 1001s, 756w, 679, 623, 562, 496, 449s, 428s. 
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Sif25 Wenkite (Ba,K)4(Ca,Na)6(Si,Al)29O4; (OH) 2(SO.4)3-H2O 
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Locality: Garpenberg Norra mine, Garpenberg, Hedemora, Dalarna, Sweden. 


Description: Light rose grains in quartz. 
Wavenumbers (cm): 3500, 3315, 1653w, 1181, 1111s, 1063, 1022s, 960s, 948s, 753, 719, 660, 
637, 613, 577, 554, 500sh, 462s. 


Sif26 Lazurite (Ca,Na)g(SigAl6024)[(SO4),S,C1,(OH) > 
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Locality: An unknown locality in Italy. 


Description: Dark blue massive. S^ -dominant variety (S^ > SO,” in formula units). 
Wavenumbers (cm ‘): 1100sh, 1000s, 985sh, 875sh, 725, 697, 645, 608, 505, 450s, 420s, 390, 325. 


2.7 Silicates 775 


Sif27  Haüyne NagCao(SigAl6Q24)(SO4)2 
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Locality: Mendig, Laacher See area, Eifel Mountains, Rhineland-Palatinate (Rheinland-Pfalz), 
Germany. 

Description: Light blue crystal from the association with sanidine. The empirical formula is (electron 
microprobe, OH calculated) Nas 1Ko.7Ca2.1(Al5 9Si¢,1024)(SO4)1.8Clo.3(OH)o.2. Confirmed by IR 
spectrum. 

Wavenumbers (cm *): 3400w, 1139s, 1120sh, 1004s, 726, 700, 650, 612, 447s, 425sh. 


Sif28 Kyanoxalite Na-(Al6s—5sS16—7024)(C2013)0.5-1 -5SH,O 
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Locality: Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia (cotype locality). 

Description: Light blue prismatic crystals from the association with sodalite, murmanite and loparite. 
Cotype sample. The crystal structure is solved. Hexagonal, space group P63, a = 12.738(2), 
c = 5.335(1) A, Z=1. The empirical formula is Nas o97ĶKo.0o7Cao.01(Al5 29516.71024) 
(C304)0.56(SO4)o0.05Fo.05Clo.91°4.8H2O0. Optically uniaxial (—), œ = 1.494(2), e = 1.486(2). 
Strong lines of powder X-ray diffraction pattern [d, A (I, %)| are 6.28 (48), 4.66 (32), 3.636 
(77), 3.216 (100), 2.727 (47), 2.413 (24). 
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Wavenumbers (cm): 3580, 3530, 3400sh, 1713, 1635, 1373, 1115sh, 997s, 817w, 770sh, 687, 625, 
573, 495, 457, 426s, 415sh. 


Sif29 Davyne (Na,K)6Cas(Al¢SigQ74)[(SOa)o.5_ 1Cl,_0] Cl, 
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Locality: Sar-e Sang, Badakhshan, Afghanistan. 

Description: Bright blue grains from the association with lazurite. The crystal structure is solved. 
Hexagonal, space group P63, a = 12.773(2), c = 5.333(1) Å, Z = 1. SO,” -rich variety. The 
empirical formula is Nas 39Ca2.91Ko.g1(Si¢,10Als.990024)Ch 96(SO4)1.13(OH,H20), (x ~ 0.1). 

Wavenumbers (cm™®: 3440w, 1167, 1114s, 1015sh, 999s, 770w, 735, 711w, 669, 608, 556, 465sh, 
439s, 417s. 


Sif30 Cancrinite Na7zCa[Al¢6Si¢Q5.] (CO3), 5°2H»O 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Blue grains from the association with natrolite, eudialyte and feldspar. The crystal 
structure is solved. Hexagonal, space group P63, a = 12.688(4), c = 5.189(1) A,Z = 1. Optically 


2.7 Silicates 777 


uniaxial (—), œ = 1.500(2), e = 1.490(2). Dmeas = 2.370(15) g/cm”. Oxalate-bearing variety. 
The empirical formula is Naz 14Ko.36Cao.07(Si¢.soAls.s0024)(CO3,C204),Clo.03(SO4)0.03-2H20 
(x21, n&1). The crystal-chemical formula is [Naj4;Cag.o7H201 48I[Nas.65Ko.35(CO3)1_5 
(C204) ] [Sig sAls 5024] (y ~ 0.25). 

Wavenumbers (cm~ *): 3590, 3525, 3400sh, 1696, 1675sh, 1627, 1490, 1475, 1440, 1400, 1360w, 
1110s, 1035sh, 998s, 817w, 760w, 685, 624, 572, 501, 460s, 426s. 


Sif31 Cancrisilite | Na7(Al;Si7O.4)(CO3)-3H>O 
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Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Colourless crystals from the association with potassic feldspar, aegirine, merlinoite, 
kalborsite, villiaumite and thermonatrite. Investigated by L.V. Olysych and I.V. Pekov. The 
empirical formula is (electron microprobe) Naz 4g8Cao0.145r0.02(Al5 04S16.96024)(CO3)x nH20. 

Wavenumbers (cm~ *): 3592w, 3526w, 3290w, 1630, 1505, 1465s, 1382w, 1127s, 1008s, 864, 774w, 
693, 623, 575, 500, 457s, 429s. 


Sif32 Sodalite Nag(SigAl,O24)Cl 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 
Description: Blue grains from peralkaline pegmatite. S-rich variety. The crystal-chemical formula is 
(electron microprobe) Nag 3(Als 9Si¢.1024)Cl, ol S,(SO4)]o.7-7H2O. Confirmed by IR spectrum. 
Wavenumbers (cm 7‘): 3450, 1640, 1445w, 1100sh, 1020sh, 983s, 970sh, 733, 711, 665, 460s, 429s. 


Sif33 Pitiglianoite © KsNag(Si¢Al,Q24)(SO4):2H,O 
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Locality: Malyi Murun (Malomurunskiy) massif, Aldan shield, Eastern Siberia, Russia. 

Description: Blue grains from the association with perlialite. The empirical formula is 
Ky 9Naq 4Cag.4(Als.7Si¢.3024)(SO4)1.1Clo.1(CO3)o.05-7H20. Confirmed by IR spectrum. 

Wavenumbers (cm ~"): 3595, 3300, 1700w, 1633w, 1500w, 1440w, 1115, 1035sh, 1000s, 990sh, 
760w, 681, 622, 569, 549w, 493, 451, 423. 


Sif34 Davyne (Na,K)6Cax(Al6Sig6N24)[(SO4)o.5_ i1Cl,_ol Cl, 
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Locality: Monte Somma, Somma-Vesuvius complex, Naples province, Campania, Italy (type locality). 

Description: Colourless prismatic crystals. The empirical formula is Nas ;Ko gCa 1(Si¢.; Als oO24) 
Clo 5(SO4)o.55(CO3) .(OH,H20), (x << 1). 

Wavenumbers (cm *): 1505, 1410w, 1127s, 1052s, 682, 608, 562, 447s, 420s. 
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Sif35 Kyanoxalite Na-(Al6s—5sS16—7024)(C2014)0.5—1 -5SH,O 
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Locality: Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia (cotype locality). 
Description: Light blue grain from the association with sodalite, murmanite and belovite. Identified 


by IR spectrum. 
Wavenumbers (cm ‘): 3610, 3530, 3375, 2925w, 2870w, 1712, 1640sh, 1630, 1440, 1422w, 1371, 
1118s, 1009s, 818w, 772w, 740sh, 688, 626, 572, 496, 459s, 428, 405sh. 


Sif36 Kyanoxalite Na-(Al6s—5Si6—-7024)(C203)0.5-1 -5H,O 
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Locality: Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Light blue grains from peralkaline pegmatite. Disordered variety. Identified by IR 
spectrum. The empirical formula is Na,Ko.36(Si6.65Al5.35024)(C204,C03),(S503)0.21P0O3)0.16' 
nH,O (x & 6.7, y & 0.5). 

Wavenumbers (cm '): 3600sh, 3470, 1682, 1635, 1360, 1100sh, 990s, 732w, 685, 625, 570, 495, 
459s, 428s. 
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Sif37 Vishnevite  (Na,K)s(SigAlgQo4)(SO4):2H>O 
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Locality: Borehole at the Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Dark grey grain from altered nosean syenite, pseudomorph after nosean. K-free variety. 
The empirical formula is Na7.70(Als 66916.34024)(SO4)o.87(CO3)o.13Clo.03-nH20. 

Wavenumbers (cm '): 3590, 3520w, 3330, 1623, 1445sh, 1422, 1184, 1160, 1109s, 1048s, 998s, 
980sh, 759w, 737, 681, 670sh, 620, 605, 568, 495sh, 461s, 428s. 


Sif38  Afghanite (Na,K)5 5Caz 5(Si6Al6024)(S04)1.5Cl; 5 
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Locality: Tre Croci, Vetralla, near Vico lake, Viterbo province, Latium, Italy. 

Description: White semitransparent grains from the association with sanidine and piergorite. 
Identified by IR spectrum. Hydrated variety. The empirical formula is Nas j9Ko42Ca2.37 
(Als ggS16,12024)(SO4)1.37(CO3)o0,16Cli.40°2H20. 

Wavenumbers (cm~ *): 3550, 3320, 1640, 1430, 1160sh, 1121s, 1055s, 1010s, 770w, 684, 663, 643, 
613, 592, 543, 450sh, 430s. 
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Sif39 Hydroxycancrinite Nag(SigAl6Q24)(OH)2:2H»O 
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Locality: Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia (type 
locality). 

Description: Light bluish-grey coarse-grained aggregate from the association with natrolite, 
steenstrupine, vuonnemite, epistolite, mountainite, ilmajokite and nastrophite. Holotype sample. 
Hexagonal, space group P63, a = 12.740(3), c = 5.182(2) Å, Z = 1. Optically uniaxial (+), 
œw = 1.494(2), e = 1.501 (2). Dmneas = 2.32(2) g/cm’, Dene = 2.20 g/cm’. The empirical formula 
is Nag.03Ko.10Cao.16¢Mgo.03F€0.02(Alo.03515.97024)(OH)1.23(CO3)o0,36°2.35H20. Strong lines of pow- 
der X-ray diffraction pattern [d, A (I, %)] are 6.43 (25), 4.70 (60), 4.17 (20), 3.68 (70), 3.26 (100), 
2.756 (50), 2.433 (30). 

Wavenumbers (cm~ '): 3585, 3520, 3340, 3260, 1775w, 1725w, 1625, 1475w, 1395, 1370sh, 1100s, 
1030sh, 995s, 970sh, 758w, 683, 623, 565, 500, 458s, 427s. 


Sif40  Lazurite (Ca,Na)g(SigAl6024)[(SO.),S,C1,(OH) 2 
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Locality: Product of heating of lazurite from Malobystrinskoe deposit, Eastern Siberia, Russia, at 
600° in the presence of Fe + FeS buffer during 72 h. 
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Description: Very dark blue massive. Investigated by A.N. Sapozhnikov. Cubic, a = 8.94 A. S?-- 
dominant variety (S7 >> SO,” in formula units), sulfite analogue of sodalite. The empirical 
formula is Nag 34Ca; 60Ko,01(Als.90Si6.10024)S1.73(804)0.06Clo.0s- 

Wavenumbers (cm): 1140sh, 985s, 732, 708, 662, 640sh, 515w, 461s, 430s. 


Sif41 Balliranoite — (Na,K)¢Ca>(SigAlgQ24)Cl(CO3) 
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Locality: Tulyuiskoe lazurite deposit, near Slyudyanka, Irkutsk region, Eastern Siberia, Russia. 

Description: Yellow-green grains from the association with calcite, sodalite, diopside and pyrrhotite. 
Investigated by A.N. Sapozhnikov and N.V. Chukanov. S* -bearing variety. The crystal-chemical 
formula is [Nas 5Cao.s(CO3)0.66(S504)0.34(S52)0.28(H20)0.38][Ca2.0Cl2.0][Si6Al6024]. 

Wavenumbers (cm~!): 3410, 1645, 1504, 1478, 1432w, 1410, 1391 w, 1125s, 1045s, 1015sh, 1001s, 
985sh, 955sh, 880sh, 859w, 779w, 736w, 712w, 683, 671, 610, 565, 453s, 425s. 


Sif42 Giuseppettite NasK>Ca(SigAl6Or,4)[(SO.z),Cl]2_,--H2O 
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Locality: Monte Cavalluccio (Cavalluccio Mt.), Campagnano municipality, Roma province, Latium 
region, Italy. 


2.7 Silicates 783 


Description: Pale lilac bipyramidal crystals from the association with sanidine. Identified by IR 


spectrum. 
Wavenumbers (cm ‘): 3590w, 3340, 2935w, 1650w, 1390w, 1142s, 1120sh, 1007s, 725sh, 698, 
649, 614, 590sh, 444s, 415sh. 


Sif43 Indialite Mg>(Al,Si50;3) 
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Locality: Kladno (Schéller) mine, Libusin, Kladno, Bohemia, Czech Republic. 

Description: Blue imperfect crystals from burned rock. 

Wavenumbers (cm '): 1175s, 1150sh, 1027, 958s, 908, 767, 673w, 616, 578, 565sh, 520sh, 483, 
443, 409. 


Sif44 Cordierite Mg,(Al,SisOj;3) 
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Locality: Tsihombe, Madagascar. 

Description: Blue massive. Identified by IR spectrum and electron microprobe analysis. 

Wavenumbers (cm~!): 3694w, 3630w, 3570w, 1173s, 1140s, 1090sh, 1026, 956s, 906s, 769s, 
750sh, 704w, 676, 618, 581, 570sh, 486, 442s, 418. 
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Sif45  Cordierite Meg>(Al,SisOj;3) 
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Locality: Pamir Mts., Tajikistan. 

Description: Blue massive. Identified by IR spectrum and electron microprobe analysis. Investigated 
by A.I. Brusnitsyn. 

Wavenumbers (cm '): 3692w, 3630w, 3570w, 1635w, 1173s, 1140s, 1088, 1025, 955s, 906s, 768s, 
750sh, 705sh, 676, 617, 582, 570sh, 485, 442s, 418. 


Sif46 Cancrisilite | Na7(Al;Si7O,4)(CO3)-3H>O 
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Locality: Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Light lilac coarse-grained aggregate. Identified by IR spectrum. The empirical formula 
is Nag.g3Cao.ogKo.04(Al4.96S17.04024)(CO3)1.02Clo.03-NH20. 

Wavenumbers (cm ‘): 3590, 3525, 1730w, 1645sh, 1631, 1462s, 1400w, 1132s, 1020sh, 992s, 
975sh, 865, 705sh, 695, 685sh, 625, 577, 500, 459s, 431s, 405sh. 


2.7 Silicates 785 


Sif49 Albite Na(AISi303) 
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Locality: Urucum mine, (Corrego do Urucum pegmatite), Galiléia, Doce valley, Minas Gerais, 
Brazil. 

Description: White platy crystals from the association with coutinhoite. Identified by IR spectrum. 

Wavenumbers (cm~'): 1158s, 1097s, 1035s, 1014s, 996s, 789, 763, 745, 726, 651, 611, 592s, 534, 
479, 467, 430s, 400s. 


Sif50  Cordierite Meg>(Al,SisOj;3) 
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Locality: Lipovka (Lipovskaya) mine, Lipovka pegmatite field, Rezh district, Middle Urals, Russia. 

Description: Bright orange grains from the contact zone of granite pegmatite, from the association 
with tourmaline, amphibole, plagioclase and calcite. An unusual variety high content of Be, Na, Ca 
and H,O. The empirical formula is Nao.27Cao.19(Mg1 79Fe**9 19)(Als.31 Be 6oSis.065O1g)-0.92H>0. 
The crystal structure is solved. Orthorhombic, space group Cccm, a = 16.850(3), b = 9.729(2), 
c = 9.298(2) A, Z = 8. 

Wavenumbers (cm *): 3630, 3575, 1628, 1161s, 1138s, 1098s, 971s, 918s, 895sh, 773s, 657, 596, 
543w, 475sh, 463s, 407s. 
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Sif51 Cancrinite Na7zCa[ Al¢6Si¢Q5.] (CO3),.5°2H»,O 
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Locality: Vishnevye Mts., South Urals, Russia. 

Description: Grey coarse-grained aggregate. Identified by IR spectrum and powder X-ray diffraction 
pattern. The empirical formula is (electron microprobe, CO; calculated) Nas .4Ca1 2Ko.1(S16.2Al5 8024) 
(CO3); 6H20. 

Wavenumbers (cm *): 3675sh, 3620, 3540, 3315w, 3220sh, 1685w, 1630, 1525sh, 1510sh, 1502, 
1490sh, 1484, 1405sh, 1398, 1385sh, 1124s, 1035s, 1000sh, 993s, 975sh, 941s, 858, 762w, 682, 
621, 577, 496, 463s, 415s. 


Sif52  Cancrisilite = Na7(Al5Si7O24)(CO3)-3H20 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Brown granular aggregate from peralkaline pegmatite. Identified by IR spectrum. 
The empirical formula is (electron microprobe) Naz 38(S17.25Al4.70F€0.05)(CO3)(PO3)0.00(S503)0.03. 

Wavenumbers (cm™®: 3600, 1633, 1464s, 1402w, 1150, 1065sh, 1027s, 994s, 865, 698, 626, 578, 
500, 461s, 429s. 


2.7 Silicates 787 


Sif53 Cancrisilite Na7(Als5Si17054)(CO3)-3H,O 
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Locality: Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Yellow grain from peralkaline pegmatite, from the association with villiaumite. 
Identified by IR spectrum. 

Wavenumbers (cm ‘): 3600, 3525, 1634, 1500sh, 1464s, 1410w, 1120s, 1015sh, 992s, 865, 775sh, 
750sh, 693, 624, 576, 498, 460s, 427s. 


Sif54 Cancrinite Na-Caļ[ Al6Si6s0O24] (CO3), 5°2H»O 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Grey prismatic crystal from alkaline pegmatite, from the association with orthoclase, 
aegirine-augite, feklichevite and pectolite. Identified by IR spectrum. The empirical formula is 
(electron microprobe, CO; calculated) Nas g5Ca;4Ko 05(Sie.; Als 9024)(CO3)1.4-nH2O. 

Wavenumbers (cm “): 3597, 3532, 3460sh, 1745w, 1633, 1565sh, 1545sh, 1525sh, 1510, 1502, 
1480, 1460sh, 1434, 1419w, 1398, 1382, 1124s, 1035s, 1000sh, 992s, 970sh, 942s, 859, 766w, 
685, 620, 576, 499, 459s, 422s. 
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Sif55 Kenyaite NazSi9204;(OH)s-6H5O (?) 
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Locality: Magadi lake, Kenya (type locality). 
Description: Light grey microconcretions. 


Wavenumbers (cm~ '): 3640sh, 3550, 3460sh, 3270sh, 1625, 1580, 1480w, 1347w, 1236, 1195sh, 
1160sh, 1110sh, 1081s, 1057s, 1046s, 815sh, 780, 700w, 617, 583, 464, 450sh. 


Sif56 Cancrinite Na-Caļ[ Al6Si6s0O24] (CO3) 5°>2H»O 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Ca- and CO3-deficient variety. Brownish outer zones in grey crystals of normal cancrinite, 
from the association with potassic feldspar, pectolite, magnesio-arfvedsonite and clinopyroxene. The 
empirical formula is Na765sKo.95sCao o4(Als.71S16.28F€0,01024)(CO3)0,.95(SO4)o.07Clo.02"2.6H20. The 
crystal structure is solved. Trigonal, space group P3, a = 12.727(4), c = 5.186(2), Z = 1. 

Wavenumbers (cm “): 3596, 3533, 3375, 1637, 1489, 1444, 1396, 1114s, 1030sh, 995sh, 982s, 
970sh, 860sh, 760w, 735w, 683, 675sh, 622, 570, 497, 458s, 425s, 380sh. 


2.7 Silicates 789 


Sif57 Albite = Na(AISi303) 
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Locality: Malinovaya Varaka, Loukhi district, northern Karelia, Russia. 

Description: Red granular aggregate from the association with quartz, biotite and fluorapatite. 
Ca-bearing variety. Identified by IR spectrum and electron microprobe analysis. The empirical 
formula is Nap g6Cao.12Kag.91 (Alı .07F€0.03S12.90024). 

Wavenumbers (cm *): 1158s, 1145sh, 1098s, 1036s, 1003s, 788, 761, 743, 724, 650, 611, 591s, 536, 
478, 465, 427s. 


Sif58 Lithosite K3(Al,S140)7)(OH)-nH»O 
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Locality: Borehole in the Vuonnemiok River valley, Khibiny alkaline complex, Kola peninsula, 
Murnansk region, Russia (type locality). 

Description: Colourless grains from peralkaline pegmatite, from the association with shafranovskite, 
lomonosovite, lamprophyllite, catapleiite, koashvite, zirsinalite, sodalite, aegirine, pectolite and 
molybdenite. Holotype sample. Monoclinic, a = 15.197, b = 10.233, c = 8.435 A, p= 90.217, 
Z = 2. The empirical formula is K>92(Al;.97S14.940)2)(OH),-nH2,O. Optically biaxial (+), 
a= 15102), p = 1.513(2), y = 1521/2), Ves = 47°. Dae = 2.54 g/cm”, De = 29l 
(1) g/cm’. Strong lines of powder X-ray diffraction pattern [d, À (I, %)| are 3.46 (84), 3.26 
(84), 3.16 (84), 3.07 (100), 2.82 (73), 2.10 (83), 2.05 (50). 
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Wavenumbers (cm 7‘): 3390, 1625sh, 1580w, 1445w, 1260sh, 1120sh, 1103s, 1080sh, 1050sh, 1037s, 
1010sh, 1000s, 985sh, 910sh, 860sh, 726, 701w, 676w, 653w, 612, 586, 550w, 499, 477, 461s, 441, 410. 


Sif59  Meionite Cay(Al¢Sig¢Qr4)(CO3) 
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Locality: San Vito quarry, Monte Somma, Vesuvius volcanic complex, Campania, Italy. 

Description: Grey crystals from the association with kalsilite. Identified by IR spectrum. The empirical 
formula is (electron microprobe, CO; calculated) (Caz gNao.2)(Als gSi¢ 2024)(CO3)09.95(SOa)o.94Clo 02. 

Wavenumbers (cm '): 1527, 1421, 1155, 1134, 1075s, 1032s, 990s, 880sh, 850, 727w, 691, 600, 
538, 461, 400. 


Sif61 Microcline K(AISi,0¢) 


0.9 
See ees 

0.7 

cD) 

O 

(=æ 

S 

— 

g 0.5 

N 

(ææ 

3 

Sam 

H 
0.3 


500 1000 1500 2000 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: White platelets growing on natrolite crystals. High-ordered low-temperature variety. 
Identified by IR spectrum. 

Wavenumbers (cm~ *): 1136s, 1070sh, 1051s, 1009s, 770, 728, 647, 606, 579, 537, 465, 442, 428, 420s. 


2.7 Silicates 791 


Sif62  Marialite Nay,(Al3Si9Q024)Cl 
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Locality: Gurumdy river, Eastern Pamir Mts., Tajikistan. 
Description: Lilac prismatic crystal. Identified by IR spectrum. The empirical formula is (electron 


microprobe) (Naz 6Cao.4)(Al3.4Sig 6024)(SO4)o.05Clo.9. 
Wavenumbers (cm): 1195s, 1134s, 1045s, 995sh, 766, 740w, 714, 626, 547s, 457s, 413s. 


Sif63 Marialite Naa(Al3Si9gQo4)Cl 
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Locality: Gurumdy river, Eastern Pamir Mts., Tajikistan. 

Description: Yellow prismatic crystal. Identified by IR spectrum. The empirical formula is (electron 
microprobe) (Na3.3Cao.7)(Al3 6S1g.4024)(SOx)o.05Clo.9(CO3,0H).. 

Wavenumbers (cm~!): 3300w, 1525w, 1422w, 1193s, 1123s, 1042s, 995sh, 763, 714, 625, 548s, 
462s, 419. 
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Sif64 Balliranoite  (Na,K)¢Ca>(SigAlgQ24)Clo(CO3) 
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Locality: Monte Somma, Vesuvius volcanic complex, Campania, Italy (type locality). 

Description: Colourless prismatic crystals from the association with orthoclase, phlogopite, humite, 
calcite, diopside, pargasite, haüyne and apatite. The empirical formula is (Na4.84Ca2.48K0.74) 
(Si6s.o0Al6.00024)[(CO3)0.82(S504)0.28]Cl2.34[S16A16024]:nH20 (n ~ 0.1). 

Wavenumbers (cm~*: 3370w, 1510. 1407w, 1130s, 1050s, 1007s, 950sh, 857w, 678, 609, 563, 
445s, 420s. 


Sif65 Cancrisilite Na7(Als5S17054)(CO3)-3H,O 


0.9 

0.7 
iD) 
YQ 
S 
S 
b= 
fa) 
w 
= 

0.3 


500 1000 1500 3000 3500 4000 


Wavenumber (cm) 


Locality: Poudrette (Demix) quarry, Mont Saint-Hilaire, Rouville RCM (Rouville Co.), Montérégie, 
Québec, Canada. 

Description: Lilac grains from peralkaline pegmatite. Identified by IR spectrum. The empirical 
formula is (electron microprobe) Na¢.93(Aly 34817. 66024)(CO3),-nH2O 

Wavenumbers (cm~ *): 3660w, 3600, 3525w, 1635, 1466s, 1145s, 1033s, 983s, 864, 760w, 720sh, 
700, 625, 577, 493, 465s, 430s, 390s. 


2.7 Silicates 793 


Sif66  Lazurite (Ca,Na)s(Si6sAl6O24)[(504),S,C1,(OH)]2 
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Locality: Granite Mt., Little Rock, Pulaski Co., Arkansas, USA. 

Description: Dark blue massive. High-hydrous S*~-dominant variety (S77 > SO,” in formula 
units). Identified by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm *): 3395, 1617w, 1205sh, 1100sh, 1000s, 718, 640, 605w, 580sh, 445s. 


Sif67 Nosean Nag(SigAl6074)(SO4)-H,O 
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Locality: Lepkhe-Nelm Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Grey grains from nosean syenite. Identified by IR spectrum and electron microprobe 
analysis. 

Wavenumbers (cm *): 3615, 3500sh, 3310w, 1675w, 1625w, 1170sh, 1137s, 998s, 729, 702, 660, 
640sh, 621, 550w, 452s, 430sh. 
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Sif68 = Pitiglianoite K jNa¢(SigAl6024)(SO4)-2H2O 
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Locality: Monte Cavalluccio, Sacrofano caldera, Campagnano municipality, Roma province, Latium 
region, Italy. 

Description: Light grey prismatic crystals from the association with nosean and peprossiite. 
Identified by IR spectrum and single-crystal X-ray diffraction pattern. The empirical formula is 
(electron microprobe; OH calculated) K> Nas 7(Als 9Si6.1024)(SO4)o.9(OH)o.2-nH20. 

Wavenumbers (cm~ *): 3530w, 3460, 3430, 1640w, 1153, 1117, 1099, 1035sh, 1000s, 755w, 678, 
622, 559. 495, 447s, 426. 


Sif69  Paracelsian  Ba(AI,Si5,Os) 
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Locality: Benallt mine, Rhiw, Lleyn peninsula, Gwynedd, Wales, UK. 

Description: White imperfect crystals. 

Wavenumbers (cm *): 1072s, 1025s, 990sh, 962s, 739, 723, 670, 663, 614, 600, 570s, 537, 504, 
472, 452. 


2.7 Silicates 795 


Sif70  Franzinite (Na,K)sCa2(Si6Al60O24)(S04):nH20 (n & 0.4) 
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Locality: Pitigliano, Grosseto province, Tuscany, Italy. 

Description: Colourless grain with perfect cleavage from the association with sanidine and grossular. 
Identified by IR spectrum and single-crystal X-ray diffraction pattern. Unit-cell parameters are 
a = 12.88, c = 26.46 A. The empirical formula is (electron microprobe) Na4.6KĶK1.4Ca2.0 
(Als 9Si6,1024)(SO4)2, 0Clo.1-7H20. 

Wavenumbers (cm '): 3620w, 1715w, 1625w, 1138s, 1008s, 727w, 698, 647, 617, 609, 590sh, 
525sh, 446s, 420sh. 


Sif71 Giuseppettite NasK>Ca(SigAl6024)[(SO.),Cl]>_,.-H»O 
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Locality: Cavalluccio Mt. (Monte Cavalluccio), Sacrofano caldera, Campagnano municipality, 
Roma province, Latium region, Italy. 

Description: Blue-violet transparent grains from sanidinite. Identified by IR spectrum and single- 
crystal X-ray diffraction pattern. 

Wavenumbers (cm “): 3600w, 3320sh, 1638w, 1385w, 1115s, 1105s, 690, 678, 649w, 616, 595sh, 
555, 470sh, 447s, 429s, 385sh. 


796 2 IR Spectra of Minerals and Reference Samples Data 


Sif72  Silvialite = Cay(Al6SigQ24)(SOx) 
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Locality: Loitsch quarry, Weida, Gera, Thuringia, Germany. 

Description: Light grey semitransparent grains from basalt. Confirmed by IR spectrum. CO3” -bearing 
variety. 

Wavenumbers (cm~'): 1527, 1420, 1177s, 1090s, 999s, 740w, 697, 675sh, 645sh, 607, 543, 
463, 425sh. 


Sif73 Franzinite (Na,K)¢Ca2(SigAl6024)(SO4)2-nH20 (n ~ 0.4) 
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Locality: Biachella valley, Sacrofano caldera, Campagnano municipality, Roma province, Latium 
region, Italy. 

Description: White short-prismatic crystals from sanidinite, from the association with phlogopite. 
Identified by IR spectrum. 

Wavenumbers (cm~ *): 3520w, 3400w, 1630w, 1440w, 1145sh, 1120s, 1004s, 730sh, 700, 649, 620, 
591, 545sh, 520sh, 450, 444s. 


2.7 Silicates 797 


Sif74 Sodalite Nag(Sig¢Al,Q24)Cl 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Brownish grains from peralkaline pegmatite. HO- and CO3” and SO, -bearing 
variety. Identified by IR spectrum. 

Wavenumbers (cm~'): 3655, 3500sh, 1690w, 1641w, 1495w, 1461, 1348w, 1135sh, 1115sh, 
1025sh, 993s, 733, 701, 663, 621w, 460s, 435sh. 


Sif75  Sanidine K(AIS13;0¢) 
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Locality: Yukspor Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 


Description: Colourless crystals growing on natrolite. Identified by IR spectrum. 
Wavenumbers (cm *): 1133s, 1035s, 1020sh, 760sh, 722, 631, 582s, 421s, 400sh. 
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Sif76 Sarcolite (Na4Ca,2AlgSi;2O46)(S104,PO4)(OH,H»O)4(CO3,Cl1) 
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Locality: Monte Somma, Somma-Vesuvius complex, Campania, Italy (type locality). 

Description: Pale pink transparent crystals from the association with wollastonite, garnet and 
forsterite. Confirmed by IR spectrum. 

Wavenumbers (cm): 3400w, 1485, 1455, 1423, 1147, 1065s, 1003s, 946s, 900sh, 694, 655sh, 643, 
606w, 562w, 510sh, 490s, 470sh, 442, 390sh. 


Sif77  Slawsonite  Sr(AI,Si5,Os) 
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Locality: Kochi city, Kochi prefecture, Shikoku island, Japan. 

Description: White grains in rock. The empirical formula is (electron microprobe) 
(Sro.90Ba0.02Ca0.03)(S12.08A11 90F€0.01Mn0.0108). 

Wavenumbers (cm ‘): 1073s, 1033s, 1013s, 980s, 952s, 913s, 803, 768, 718, 691, 668, 647, 635sh, 
583, 496, 460sh, 450s, 432, 407. 


2.7 Silicates 799 


Sif78 Sekaninaite (Fe^*,Mg)(Al4Si50O18) 
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Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Light violet grains from hornfels. Investigated by Yu. P. Menshikov. Identified by IR 
spectrum, electron microprobe analysis and powder X-ray diffraction pattern. 

Wavenumbers (cm™®: 3655w, 3630w, 3572w, 1171s, 1140sh, 1092, 1024, 959s, 910s, 763s, 740sh, 
695sh, 670w, 599, 577, 561, 483, 445sh, 430, 410. 


Sif80 Sodalite Na6s(SisAl6024)Cl2 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Pinkish-white with bright yellow fluorescence under UW radiation from peralkaline 
pegmatite, from the association with villiaumite. CO3% -bearing variety. 

Wavenumbers (cm ‘): 3390w, 1585w, 1475, 1020sh, 978s, 860sh, 736, 712, 668, 466s, 437s, 405. 
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Sif81 = Ussingite HNa,AISi;05 
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Locality: Shkatulka pegmatite, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Lilac granular aggregate. Confirmed by IR spectrum. 

Wavenumbers (cm '): 2670w, 2370w, 1720w, 1577w, 1267, 1133s, 1119s, 1075sh, 1047s, 972s, 
954s, 907, 769, 732, 710w, 658, 593w, 581w, 563w, 510, 473, 436, 400. 


Sif82 Celsian Ba(AIL,Si,Og) 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Varmland, Sweden. 

Description: Yellowish grains from skarn, from the association with jacobsite, barite and manganoan 
phlogopite. The empirical formula is (electron microprobe) (Bag 99Cap.94K ap .94)(Si2.06Al) 96) Os. 

Wavenumbers (cm ‘): 1172, 1081s, 1020sh, 983s, 964s, 740sh, 725w, 665w, 630sh, 610, 572, 538, 
504w, 473, 452. 


2.7 Silicates 801 


Sif84 Albite | Na(AISi3Og) 
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Locality: Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia. 
Description: Colourless grains with perfect cleavage from the association with lorenzenite. 


The empirical formula is Nay 02Cao.91 (Aly .00512.99)Og. 
Wavenumbers (cm "): 1158s, 1097s, 1037s, 1013s, 995s, 905sh, 789, 763, 745, 725, 651, 608, 589, 
534, 478, 466, 415, 390sh. 


Sif85  Orthoclase K(AIS130¢) 
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Locality: Udacha, Khabarovskiy Kray, Russia. 


Description: Baveno twin. Confirmed by IR spectrum. 
Wavenumbers (cm *): 1133s, 1038s, 1012s, 771, 726, 641, 583, 541, 425s, 400sh. 
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Sif86  Orthoclase K(AIS13;0¢) 
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Locality: Monte Cavalluccio (Cavalluccio Mt.), Sacrofano caldera, Campagnano municipality, 
Roma province, Latium region, Italy. 

Description: White granular aggregate. Identified by IR spectrum. 

Wavenumbers (cm): 1128s, 1041s, 1017s, 775, 728, 637, 582, 546, 422s. 


Sif87  Sanidine K(AIS130¢) 
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Locality: Biachella valley, Sacrofano caldera, Campagnano municipality, Roma province, Latium 
region, Italy. 

Description: Colourless tabular crystals. Identified by IR spectrum. 

Wavenumbers (cm *): 1118s, 1035s, 765sh, 721, 633, 581, 544, 423s, 400sh. 


2.7 Silicates 803 


Sif88 Alloriite Na;K; s;Ca(Si¢AlgQ>4)(SO4)(OH)o.s*H>O 
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Locality: Monte Cavalluccio (Cavalluccio Mt.), Sacrofano caldera, Campagnano municipality, 
Roma province, Latium region, Italy (type locality). 

Description: Colourless short-prismatic crystal from the association with sanidine, biotite, andradite 
and apatite. Holotype sample. Trigonal, space group P31c, a = 12.892(3), c = 21.340(5) A, 
Z=4. The empirical formula is (Z=1) — Naio 16Ķ6.21Ca4.87(S125.265Al22.74096) 
(SO4)4.88(CO3)o.70Clo.46(OH)o.76°-4.73H2O. Optically uniaxial (+), œ = 1.497(2), e = 1.499(2). 
Deae = 2.338 g/cm’, Dreis = L3 g/cm’. The strongest lines of the powder diffraction pattern 
[d, A (I, %) (hkD] are 11.3 (70) (100), 4.85 (90) (104), 3.76 (80) (300), 3.68 (70) (301), 3.33 (100) 
(214), 2.694 (70) (314, 008). 

Wavenumbers (cm *): 3660w, 3500, 3430, 1630w, 1490w, 1463w, 1185sh, 1123s, 1105sh, 1006s, 
780sh, 750sh, 670, 646, 619, 596, 543, 445s, 425sh. 


Sif89 Cancrinite Na7Cal[Al¢6Sig024] (CO3)).5°-2H»O 
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Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk 
region, Russia. 
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Description: Brown prismatic crystals from the association with potassic feldspar, sodalite, nepheline, 
aegirine, biotite, natrolite and lorenzenite. Intermediate member of the series cancrinite-cancrisilite. 
The crystal structure is solved. Trigonal, space group P3, a = 12.607(2), c = 5.111 (1) A. The 
empirical formula is (Na7.j2Cag 43K .05)(Si¢.60Als.37F€0.03024)(CO3)1.16(OH)0.31:3.01H20. 

Wavenumbers (cm *): 3607, 3590, 3323w, 3385w, 2340w, 1745w, 1630w, 1525sh, 1510sh, 1503, 
1474, 1442, 1425sh, 1388, 1120s, 1030sh, 982s, 942s, 860, 764w, 687, 620s, 577, 500, 458s, 424s. 


Sif90 ‘Carbonate sodalite’” Nag[Ale6SigQ4](CO3) 
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Locality: Artificial. 
Description: Product of heating of cancrinite in oxygen at 1,000 °C during 30 min. 
Wavenumbers (cm~!): 1490sh, 1436s, 1403w, 997s, 730sh, 718, 700, 658, 515, 463s, 424s. 


Sif91 Nosean Nag(SigAl6034)(SO,4)-H»O 
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Locality: Cianini quarry, Capranica, Viterbo, Italy. 


Description: Bluish grains from sanidinite. Confirmed by IR spectrum. 
Wavenumbers (cm~ *): 3460, 1635w, 1140s, 1110s, 1002s, 727, 698, 650, 612, 448s, 400. 


2.7 Silicates 805 


Sif92  Tsaregorodtsevite [N(CH3)4][Si2.5Alo.5s06l2 
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Locality: Yaruta Mt., Mun’-Hambo ridge, Subpolar Urals, Hanty-Mansi autonomous district, Russia 
(type locality). 

Description: White isometric crystals from the association with anatase and chlorite. Identified by IR 
spectrum and single-crystal X-ray diffraction pattern. 

Wavenumbers (cm~?): 3360w, 3025w, 2955w, 2912w, 1492, 1425w, 1120sh, 1091s, 1069s, 955, 
760, 715, 495sh, 452s, 435sh, 405sh. 


Sif93 Biachellaite — (Na,Ca,K)g(SigAlQ24)(SOx)2(OH)o,5-H>O 
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Locality: Biachella Valley, Sacrofano Caldera, Sacrofano municipality, Rome province, Latium 
region, Italy (type locality). 

Description: Colourless equant dipyramidal-pinacoidal crystals from the association with sanidine, 
diopside, andradite, leucite and hatiyne. Holotype sample. Trigonal, space group P3, a = 12.913(1), 
c = 79.605(5) A, Z=15. The empirical formula is (Na376Cao 59K .44)57.70(Sl6.06Als 94024) 
(SO4)1.g4Clo.15(OH)o.43°0.81H2O. Optically uniaxial (+), œ = 1.512(1), e = 1.5141). Deac = 
2.515 g/em®, Dmeas = 2.51(1) g/cm”. The strongest lines of the powder X-ray diffraction pattern 
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[d, A (I, %) (hkl)] are 11.07 (19) (100, 101), 6.45 (18) (110, 111), 3.720 (100) (2.1.10, 300, 301, 
2.0.16, 302), 3.576 (18) (1.0.21, 2.0.17, 306); 3.300 (47) (1.0.23, 2.1.15), 3.220 (16) (2.1.16, 222). 
Wavenumbers (cm ‘): 3600w. 1635w, 1122s, 1001s, 730sh, 700, 646, 620, 592, 547w, 530w, 445s. 


Sif94 Hatiyne NagCao(SigAl6O24)(SO4)2 
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Locality: Monte Cavalluccio (Cavalluccio Mt.), Campagnano municipality, Roma province, Latium 
region, Italy. 
Description: Violet crystals from the association with sanidine and clinopyroxene. Confirmed by IR 


spectrum. 
Wavenumbers (cm '): 3350w, 1677w, 1128s, 1001s, 725, 699, 651, 616, 452s, 425sh, 400sh. 


Sif95 Cordierite Meg>(Al,SisOj;3) 
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Locality: Nampona quarry, Fort Dauphin, Anosy region, Tuléar Province, Madagascar. 

Description: Light grey transparent grains. Identified by IR spectrum and electron microprobe 
analysis. 

Wavenumbers (cm~ '): 3682w, 3395w, 2915w, 2345w, 2325w, 1650sh, 1620w, 1173s, 1139s, 1025, 
957s, 906s, 767s, 750sh, 705w, 673w, 615, 580, 570sh, 484, 440, 420sh. 


2.7 Silicates 807 


Sif96  Anorthite  Ca(Al2Si208) 
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Locality: An unknown locality in Viterbo province, Latium, Italy. 
Description: Colourless crystals. The empirical formula is (electron microprobe) 


Cao.97Nao.04Al1 98512.0208. 
Wavenumbers (cm~!): 1138s, 1077s, 1019s, 967s, 940sh, 926s, 910sh, 770sh, 757, 726, 680w, 664, 


622s, 603, 572s, 540, 510sh, 481w, 469, 402, 387, 374. 


Sif97  Afghanite (Na,K)5 5Caz.5(SigAl6024)(SO4)1.5Cly.5 
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Locality: Sar-e Sang, Badakhshan, Afghanistan (type locality). 
Description: Blue crystal from the association with lazurite, calcite, phlogopite and pyrite. Identified 
by IR spectrum. The empirical formula is (electron microprobe) Nas {Ko 5Cao.5(Sig,; Als 9024) 


(SO4)1 6Clis. 
Wavenumbers (cm~"): 1164s, 1121s, 1050sh, 1003s, 765w, 685, 665, 650sh, 614, 594, 542, 520sh, 


450sh, 429s. 
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Sif98  Marinellite (Na,K)7Ca(SigAl6024)(SO4)1.3Clo.4 
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Locality: Lapilli quarry near Magliano Romano, Rome province, Latium, Italy. 

Description: Pale violet crystal. Identified by IR spectrum and single-crystal X-ray diffraction 
pattern. 

Wavenumbers (cm~ *): 3475, 3440sh, 3265sh, 1660w, 1630w, 1425w, 1143s, 1110sh, 1004s, 715sh, 
695, 647, 618, 590, 549, 438s. 


Sif99 Nosean Nag(SigAl6074)(SO4)-H,O 


1.0 
0.8 

cD) 

QO 

(æ 

a0} 

= 06 

= 

a 

fa) 

(a 

È 
0.4 
0.2 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm`’ 


Locality: Pitigliano, Tuscany, Italy. 
Description: Colourless rhombic dodecahedron. Identified by IR spectrum and electron microprobe 


analysis. 
Wavenumbers (cm ‘): 3525w, 3390, 1660w, 1127s, 1003s, 725, 702, 652, 617, 590w, 451s, 400sh. 


2.7 Silicates 809 


Sif100 Antiperthite Na(AlSiz0) + K(AISi3Os) 


0.9 
0.7 
V 
O 
S 
= 
= 
= 0.5 
N 
S 
oS 
$ 
= 
0.3 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm`’ 


Locality: Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Microscopic intergrowth of prevailing albite and subordinate potassic feldspar. A product 
of disintegration of initially homogeneous anorthoclase. Porphyroblast (metacryst) in aegirine- 
eudialyte lujavrite. Investigated by electron microscopy and electron microprobe analysis. 

Wavenumbers (cm *): 1140s, 1092s, 1033s, 998, 904w, 788w, 765, 745, 728, 648, 608, 590s, 580sh, 
532, 477w, 463, 420s, 405sh. 


Sifl01 “High cancrinite” Na 7Ca[Al¢Sig024](CO3), .5-nH»O 
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Locality: Ettringer Bellerberg, near Kottenheim, 2 km north of Mayen, Laacher See region, Eastern 
Eifel area, Rhineland-Palatinate (Rheinland-Pfalz), Germany. 

Description: White semitransparent accordion-like crystals. High-temperature low-hydrous 
Cl-bearing variety initially formed as anhydrous analogue of cancrinite. Water molecules 
are present only in wide channels as a result of postcrystallization low-temperature hydration. 
The empirical formula is (Nap.5Cay.4Ko.1)(Si6,;Als5.9024)(CO3)1 6Clo.3-nH2O (n & 1). 

Wavenumbers (cm *): 3570w, 3520w, 1627w, 1505, 1400, 1120s, 1033s, 995s, 943s, 857, 687, 
675sh, 624, 580, 502, 465s, 429s. 
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Sifl02  Haüyne NagCa2(SigAlgO24)(SO4)2 
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Locality: Oldoinyo Lengai carbonatitic volcano, Gregory rift, northern Tanzania. 

Description: Greenish yellow transparent grains from coarse-grained ijolite, from the association 
with diopside, nepheline and accessory perovskite, magnetite and apatite. Gem-quality carbon- 
bearing variety. Investigated by A.N. Zaitsev. Confirmed by IR spectrum. 

Wavenumbers (cm): 3615w, 1695, 1501, 1480w, 1409, 1370, 1135s, 997s, 727, 702, 655, 617w, 
452s, 426s. 


Sif103 Ussingite HNa,AISi;0o 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Pale rose coarse-grained aggregate. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 2660w, 2375w, 1740sh, 1275, 1131s, 1075sh, 1045s, 970sh, 955s, 906, 769, 
732s, 710, 658, 595w, 582w, 563, 512, 475, 436s, 400. 


2.7 Silicates 811 


Sif104 Balliranoite (Na,K)«Ca2(SisAl6O24)CL(CO3) 
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Locality: Monte Somma, Vesuvius volcanic complex, Campania, Italy (type locality). 

Description: Colourless coarse prismatic crystals from the association with orthoclase, phlogopite, 
humite, calcite, diopside, pargasite, hatiyne and apatite. Holotype sample. The crystal structure is 
solved. Hexagonal, P63; a = 12.695(2), c = 5.325(1) A, Z = 1. Optically uniaxial (+), 
@ = 1.523(2), € = 1.525(2). Dmeas = 2.48(1) g/cm°, Deac = 2.486(12) g/cm?°. The empirical 
formula is Nag 79Caz,53Ko.73(Si¢.02Als.98023.995)Cl2.34(CO3)0.82(SO4)0.27°0.12H20. The strongest 
lines of the powder diffraction pattern [d, A (I, %) (hkD] are 4.797 (100) (101), 3.669 (57) (300), 
3.281 (73) (211), 2.754 (16) (400), 2.662 (58) (002), 2.446 (31) (401), 2.120 (18) (330). 

Wavenumbers (cm ‘): 3385w, 1650sh, 1511, 1407w, 1130s, 1048s, 1005s, 950sh, 857w, 685sh, 
677, 610, 563, 446s, 422s, 405sh. 


Sif105  Meionite Ca4(AlgSig¢0Q24)(CO3) 
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Locality: San Vito quarry, Monte Somma, Vesuvius volcanic complex, Campania, Italy. 

Description: Light grey prismatic crystals. Identified by IR spectrum and single-crystal X-ray 
diffraction data. Tetragonal, a = 12.123(2), c = 7.574(2) A. 

Wavenumbers (cm): 1533, 1420w, 1172s, 1095sh, 999s, 865sh, 795w, 722w, 700, 615, 544, 458s, 
425s, 410sh. 
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Sif106  Plagioclase  (Na,Ca)[(S1,Al)4Og] 
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Locality: Rothenberg basalt quarry, Rothenberg Mt., near Mendig, Eifel, Rhineland-Palatinate 
(Rheinland-Pfalz), Germany. 

Description: Colourless crystals from the association with oxyphlogopite, nepheline, sanidine, augite, 
diopside and magnetite. Disordered variety. Identified by IR spectrum and chemical composition. 


The empirical formula is (electron microprobe) (Nao.s7Cao.34Ko.06Ba0.02)(Si2.59Al1 4208). 
Wavenumbers (cm~ ®: 1135sh, 1097s, 1005s, 760sh, 735, 620, 583s, 543, 420sh, 410s. 


Sif107 = Microcline K(AISi3;0¢) 


0.9 


Transmittance 
SS 
GN 


500 1000 1500 2000 


Wavenumber (cm’') 


Locality: Putelichorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: White granular aggregate from the association with sodalite, aegirine and normandite. 
Identified by IR spectrum. 

Wavenumbers (cm *): 1137s, 1025sh, 1053s, 1011s, 772, 728, 645, 605, 578, 536, 428s, 418s. 


2.7 Silicates 813 


Sif108  Anorthite Ca(AlSi203) 
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Locality: San Vito quarry, Vesuvius volcanic complex, Campania, Italy. 

Description: White crystals. Identified by IR spectrum. 

Wavenumbers (cm~'): 1136s, 1092s, 1020s, 940sh, 930s, 920sh, 765sh, 757, 728, 682, 668, 630s, 
604, 576s, 538, 475sh, 467, 401. 


Sif109 Haüyne NasCa2(Si6såAl6024)(S04)⁄ 
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Locality: Monte Cavalluccio (Cavalluccio Mt.), Campagnano municipality, Roma province, Latium 
region, Italy. 

Description: Light blue crystals from the association with sanidine and phlogopite. Confirmed by IR 
spectrum. The empirical formula is (electron microprobe, OH calculated) (Na4.62Ca2.15KĶK1.18) 
(Si6.01Al5.99024)($04)1.73Cl0.13(0H)0.52:nH20. 

Wavenumbers (cm *): 3415, 1625w, 1130s, 1005s, 723, 700, 649, 590w, 448s, 425s. 
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Sif110  Afghanite (Na,K)5 5Caz5(SigAlg6024)(SO4)1 5Clis 
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Locality: Tre Croci, Vetralla, Vico lake, Viterbo province, Latium, Italy. 
Description: Colourless short-prismatic crystals. Identified by IR spectrum and powder X-ray 
diffraction pattern. The empirical formula is (electron microprobe) Nas 3Ca2.4Ko.3(Al6.0516.0024) 


(SOq4)1.5Cla. 
Wavenumbers (cm~!): 1164, 1124s, 1005s, 685, 665, 616, 595, 545, 450sh, 431s, 410sh. 


Siflll1  Anorthite Ca(Al2Si203) 
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Locality: Birkhin (Ozernovskii) gabbro massif, Naryn-Kunta, Irkutsk region, Eastern Siberia, Russia. 
Description: White veinlet in metasomatic rock. Identified by IR spectrum. The empirical formula 


is (electron microprobe) (Cao.s9Nao.11K0.01)(S12.07Al11 .92F€0.02)0s. 
Wavenumbers (cm~'): 1144s, 1096s, 1000sh, 939s, 775sh, 754, 729, 680sh, 667, 623, 577s, 540, 
467, 400sh, 383s. 


2.7 Silicates 815 


Sif112  Meionite Ca4(Al6Si6O24)(CO3) 
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Locality: Birkhin (Ozernovskii) gabbro massif, Naryn-Kunta, Irkutsk region, Eastern Siberia, Russia. 
Description: Colourless grains from calcic xenolith. Identified by IR spectrum. 


Wavenumbers (cm~'): 1529, 1420, 1162s, 1090sh, 997s, 945sh, 860sh, 740sh, 732w, 686w, 611, 
560, 541, 462, 406. 


Sif113 Nepheline (Na,K)(AISi0,) 
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Locality: Graulay (Graulai, Grauley), near Hillesheim, Eifel Mountains, Rhineland-Palatinate 
(Rheinland-Pfalz), Germany. 

Description: Pale rose transparent short-prismatic crystals from alkaline basalt, the association with 
leucite, aufite, fluorapatite and perovskite. Identified by IR spectrum. The empirical formula is 
(electron microprobe) Na» gKj 2Si49Al3.9Feo.;Oj6. The crystal structure is solved. Hexagonal, 
space group P63, a = 10.0438(1), c = 8.4145(1) A. Si and Al are disordered that results in the 
absence of the band at 578-579 cm" in the IR spectrum. 

Wavenumbers (cm *): 1180sh, 1077s, 1040sh, 997s, 915sh, 694, 505, 469s, 460sh, 400. 
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Sifll4 “High cancrinite”’ Na 7Ca[AlgSig024](CO3),.5-nH2O 
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Locality: In den Dellen pumice quarry, near Mendig, Laacher See area, Eifel Mountains, Rhineland- 
Palatinate (Rheinland-Pfalz), Germany. 

Description: White prismatic crystals in cancrinite—sanidine effusive rock. High-temperature low- 
hydrous Cl-bearing variety initially formed as anhydrous analogue of cancrinite. Water molecules 
are present only in wide channels as a result of postcrystallization low-temperature hydration. 

Wavenumbers (cm ~'): 3560sh, 3447, 1637w, 1506, 1485sh, 1450w, 1434w, 1400w, 1385sh, 
1160sh, 1116, 1036s, 996s, 945sh, 857w, 761w, 688, 623, 579, 506, 466, 431, 392. 


Sifl1S Lazurite CO,-bearing  (Ca,Na)g(SigAl6024)(SO4,S,C1,CO2,H20)> 
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Locality: Sar-e Sang, Badakhshan, Afghanistan. 
Description: Blue twin from the association with diopside and carbonates. The band at 2,342 cm 


indicates the presence of CO, molecules. 
Wavenumbers (cm ‘): 3495, 2342, 2044w, 1685w, 1645w, 1142, 1112, 1007s, 725sh, 698, 660, 


625sh, 585w, 449s, 498. 
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2.7 Silicates 


Sif116 Liottite (Na,K);Caż(SięsAl6eO24)(S04)}Cl1 
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Locality: Poggio Bottinello, Farnese, near Viterbo, Latium region, Italy. 

Description: Colourless tabular crystals from the association with sanidine, franzinite and zeolites. 
Confirmed by IR spectrum and single-crystal X-ray diffraction pattern. Hexagonal, a = 12.811(3), 
c = 16.092(7) A. 

Wavenumbers (cm~ *): 3405w, 1645w, 1155sh, 1121s, 1004s, 682, 658, 645sh, 616, 588, 547, 526, 
432s, 384. 


Sifl17 Ferroindialite (Fe**,Mg),AL,Sis01¢ 
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Locality: Ettringer Bellerberg, near Kottenheim, 2 km north of Mayen, Laacher See area, Eastern 
Eifel region, Rhineland-Palatinate (Rheinland-Pfalz), Germany (type locality). 

Description: Brownish violet short prismatic hexagonal crystal from the association with sanidine, phlogo- 
pite, enstatite, sillimanite, fluorapatite, tridymite, zircon and Mg-rich almandine. Holotype sample. The 
crystal structure is solved. Hexagonal, space group P6/mcc; a = 9.8759(3), c = 9.3102(3) A, Z = 2. 
Optically anomalously biaxial (—), a = 1.539(2), p = 1.552(2), y = 1.554(2), 2V = 30°. D meas = 
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2.66(1) gem”, Doac = 2.667 g/cm°. The empirical formula is (Ko o¢6Nag 03)(Fe* *1.12Mgo, agM ng 10) 
(Alosehe*)45)SizosOies The strongest lines of the powder diffraction pattern [d, A (I, %) (hkD] are 
8.59 (100) (100), 4.094 (27) (102), 3.390 (35) (112), 3.147 (19) (202), 3.055 (31) (211), 2.657 (12) (212). 

Wavenumbers (cm): 1171s, 1143s, 1025s, 980sh, 961s, 909, 759, 750sh, 675w, 639w, 575, 565sh, 
481, 435sh, 416s, 383. 


Sif118 Indialite Mg,Al,SisO;s 
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Locality: Nickenicher Weinberg, Eifel volcanic region, Rhineland-Palatinate (Rheinland-Pfalz), Germany. 

Description: Light blue short prismatic hexagonal crystal from the association with phlogopite and mullite. 
The empirical formula is (Ko.o7Nao.04)(M81 g5Feo 14Mno 01)(Als g2Fe™ 9, 16Tin.02)(Si4. goAlo.20)O18. 

Wavenumbers (cm '): 1176s, 1160sh, 1150sh, 1090sh, 1027, 980sh, 956s, 907, 767, 750sh, 675, 
617, 578, 570sh, 484, 444, 421, 387. 


Sifl19 ‘High cancrinite” (anhydrous) Na7Ca[Al¢6Sig024](CO3),.5 
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Locality: Ettringer Bellerberg, near Kottenheim, 2 km north of Mayen, Laacher See region, Eastern 
Eifel area, Rhineland-Palatinate (Rheinland-Pfalz), Germany. 


2.7 Silicates 819 


Description: Beige semitransparent prismatic crystals from sanidinite. High-temperature anhydrous 
analogue of cancrinite. The crystal structure is solved. Hexagonal, space group P63, a = 12.6093(1), 
C = 5.1221 (1) A, y= 705.278(16) A°.The empirical formula is Nas 6Ko 2Cay 45(S16.2Al5 8024) 


Clo. (CO3): 4. 
Wavenumbers (cm™*): 1505, 1485, 1430sh, 1405, 1390sh, 1118, 1035s, 995s, 943s, 858w, 687, 


675sh, 624, 582, 503, 467s, 428. 


Sif120 Depmeierite Naę[Al6Si6O24](PO4,CO3)1 x 3H20 (x < 0.5) 
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Locality: Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia (type 
locality). 

Description: Colourless grains from a peralkaline hydrothermal veinlet, from the association with 
steenstrupine-(Ce), vuonnemite, epistolite, sodalite, aegirine, serandite, natisite and vitusite-(Ce). 
Holotype sample. The crystal structure is solved. Hexagonal, space group P63, a = 12.7345(2), 
c = 5.1798(1) A, V = 727.46(2) Å, Z = 1. Optically uniaxial (+), œ = 1.493(2), e = 1.497(2). 
D neis = 2.521) g/cm’, Daje = 2313 g/cm’. The empirical formula is (Naz 58Ķo.12) 
(Si6.19Al5 81024) [(P0O4)0.47(C03)0.22(0H)0.02(S03)0.011:3.345H20. The strongest lines of the pow- 
der diffraction pattern [d, A (I, %) (hkD] are 6.380 (30) (110); 4.695 (91) (101); 3.681 (37) (300); 
3.250 (100) (211); 2.758 (33) (400); 2.596 (31) (002); 2.121 (24) (330, 302). 

Wavenumbers (cm~ ^: 3595, 3525, 3350sh, 1740sh, 1637, 1478, 1392, 1104s, 1030sh, 990s, 758, 
683, 624, 567, 501, 458s, 428s. 
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Sif121 Quadridavyne (Na,K)¢Caz[Al6Sig024]Cly 
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Locality: Bellerberg, Laacher See area, near Ettringen, Eifel Mts., Rhineland-Palatinate 


(Rheinland-Pfalz), Germany. 
Description: Colourless prismatic crystals from a late metasomatic association. Hydrous variety. 


The empirical formula is Naz 5K>7Ca, 8(S16.0Al6.0024)Clz 6(SO4)0.1:2H2O (n ~ 1). Hexagonal, 
a=25.51.0 =535. 
Wavenumbers (cm~ *): 3460, 1675w, 1638w, 1115sh, 1050sh, 1010s, 733w, 667, 615, 553, 434s, 390. 


Sif122 Sacrofanite (Na,K,Ca)g[Al¢SigQ24](SO4)2_.(CI,F,H20) 14, x, y < 0.3) 
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Locality: Biachella valley, Sacrofano Caldera, Sacrofano municipality, Rome Province, Latium, 


Italy (type locality). 

Description: Colourless lenticular crystals from the association with sanidine, hatiyne and diopside. 
Hexagonal, a ~ 12.9, cx 74.1 A. The empirical formula is (electron microprobe) 
Nag 2Kj 4Cag 4(Si¢ 0Al6 9024)(SO4)1.7F0.7Clo.2(OH,CO3),-nH20. 

Wavenumbers (cm '): 3585, 3450, 1625w, 1458w, 1115s, 1004s, 794w, 720sh, 698, 640, 615, 605, 


585sh, 538w, 448s. 


2.7 Silicates 821 


Sif123 Fantappièite (Na,Ca,K)s[Al6SigN24](SO4)2:nH20 (n ~ 0.25) 
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Locality: Biachella valley (Val Biachella), Sacrofano Caldera, Sacrofano municipality, Rome 
Province, Latium, Italy. 

Description: Colourless lenticular crystals. Hexagonal, single-crystal unit-cell parameters are 
a = 12.84, c = 87.22 A. 

Wavenumbers (cm~ *): 3600, 3320, 1660, 1023, 1009, 725sh, 698, 649, 617, 609, 595sh, 540w, 444s. 


Sif124 Carbobystrite Nag[Al¢SigQ24](CO3)-4H,O 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia (type 
locality). 

Description: Colourless grains from the association with microcline, sodalite, megakalsilite, natrolite, 
pectolite, aegirine, natrite, nacaphite, vitusite-(Ce), fluorcaphite, belovite-(Ce), umbite, lemmleinite-K, 
lomonosovite, lovozerite, phlogopite, sphalerite and galena. Holotype sample. The crystal structure is 
solved. Trigonal, space group P3lc, a = 12.6678(5), c = 10.3401(4) A, V = 1437.0(2) Å, Z = 1. 
Optically uniaxial (—), œ = 1.500(2), e = 1.488(2). Deae = 2.366 g/cm’. The empirical formula is 
(Naz 40K0.38X(Al6.04516.02024)(CO3):3.5H20. The strongest lines of the powder diffraction pattern [d, A 
(I, %) (hkl)] are 4.689 (100) (012), 3.249 (100) (-132, 122), 6.378 (80) (-120), 2.661 (80) (041, 123, 
133), 3.867 (70) (-131, 121), 3.664 (70) (030). 


822 2 IR Spectra of Minerals and Reference Samples Data 


Wavenumbers (cm ‘): 3615sh, 3530, 1673w, 1460w, 1638w, 1570sh, 1510sh, 1484, 1415, 1100sh, 
1085, 1040sh, 985s, 945sh, 746w, 706, 687, 670sh, 634, 616, 562w, 518, 485, 430s, 400. 


Sif Z1  Scolecite Ca(Al,Si;0)09)-3H2,O 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: White columnar aggregate, in the association with stevensite, aqualite and aegirine-augite. 
The empirical formula is (electron microprobe) Cag 9Nag_;(Si3.; Al; 9010 nH20. 

Wavenumbers (cm _‘): 3580, 3510, 3410, 3325, 3230, 1670, 1655w, 1590w, 1102s, 1070s, 1050sh, 
1023s, 1008s, 990s, 952s, 932s, 719, 691, 669, 630, 596, 520sh, 499, 422, 405sh. 


Sif Z2 Offretite CaKMg(Al5;Si13036):16H20 
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Locality: Vinarice, near Kladno, Central Bohemia, Czech Republic. 

Description: Yellowish hexagonal prismatic crystals from in the association with paulingite-Ca and 
phillipsite-K. The empirical formula is (electron microprobe) Ca, 97Ko 997M gp.g99113.26 Aly. 72036:-nH20. 

Wavenumbers (cm “): 3540, 3450sh, 3310sh, 1654, 1150sh, 1045s, 762, 716, 612, 599, 580sh, 
462s, 427s. 


2.7 Silicates 823 


Sif Z3  Analcime Na(AlSi206)- H20 
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Locality: Noaki, Shizuoka prefecture, Chubu region, Honshu island, Japan. 

Description: White grains from the association with tacharanite. Optically anisotropic tetragonal 
variety. 

Wavenumbers (cm '): 3620, 3560w, 1660w, 1645sh, 1637, 1100sh, 1022s, 765sh, 742, 725sh, 
695sh, 607, 445s, 415sh. 


Sif Z4 Gismondine Caj(AlgSig032):16H»O 
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Locality: Arensberg, Zilsdorf, near Hillesheim, Eifel, Rheinland-Pfalz (Rhineland-Palatinate), 
Germany. 
Description: Colourless pseudooctahedral crystals from the association with phillipsite. Confirmed 


by IR spectrum. 
Wavenumbers (cm~'): 3485, 3350sh, 1657, 1078s, 1026s, 999s, 956s, 745sh, 711w, 660sh, 575s, 
445s, 375. 
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Sif Z5 Harmotome Ba(Na,K,Cao.s(Al;Si; 1039): 12H,O 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: White split crystals from the association with scolecite and cancrinite. The empirical 
formula is (electron microprobe) Ba; 93Nao.41Sr0.37K0.19(S110.84Al5.18)032:nH20. Weak band at 
1,423 cm~' corresponds to the admixture of calcite. 

Wavenumbers (cm *): 3560sh, 3490, 3270sh, 1652, 1423w, 1125sh, 1020s, 713, 615, 433s. 


Sif Z6 Clinoptilolite-Ca CaNaı sK(Al6.5S1i29.5072):24H20 
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Locality: Netarts bay, Tillamook Co., Oregon, USA. 

Description: Beige split platy crystals. The empirical formula is (electron microprobe) 
Caz 2K 5Nao.7(Siz9 4Al6.6)0O72-nH20. 

Wavenumbers (cm *): 3635, 3430, 1633, 1211s, 1061s, 1035sh, 796w, 780sh, 726, 673, 605, 522, 
465s, 454s, 403. 
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Sif Z7 Epistilbite Ca3(Al¢Si;gOug)-16H>O 
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Locality: Syed Pimpri, Nasik district, Maharashtra, India. 
Description: Colourless platy crystals. Confirmed by IR spectrum. 


Wavenumbers (cm~ *: 3630sh, 3570, 3510sh, 3410sh, 3280sh, 1633, 1189s, 1070sh, 1049s, 745sh, 
710sh, 679, 650sh, 569, 457s, 400sh. 


Sif Z8 Analcime Na(AISi,0,)-H2O0 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Yellow grains from the association with aegirine and microcline. Confirmed by IR 
spectrum and single-crystal X-ray diffraction pattern. Tetragonal variety. The empirical formula 
is (electron microprobe) Na, (S11 9Al; 106) nH320. 

Wavenumbers (cm~*): 3615, 3550w, 1640, 1100sh, 1020s, 990sh, 760sh, 742, 695sh, 605w, 
444s, 420sh. 
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Sif Z9 Analcime Na(AIlSi,0,)-H2O0 
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Locality: Tura township, Tunguska river basin, Krasnoyarskiy Krai, Siberia, Russia. 

Description: White semitransparent crystal from the association with stilbite. Confirmed by IR 
spectrum and optical data. Cubic variety. 

Wavenumbers (cm *): 3615, 3555w, 1630, 1160sh, 1105sh, 1025s, 768, 734, 700sh, 618w, 605sh, 
444s, 400sh. 


Sif Z10 Amicite K4Nag(AlgSig03>)- 10H20 
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Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Colourless pseudotetragonal crystals from the association with aegirine, pectolite and 
vinogradovite. Investigated by A.P. Khomyakov. Monoclinic, a = 10.26, b = 10.44, c = 9.92 A, 
p = 91.5°. Optically biaxial (—), a = 1.485, p = 1.490, y = 1.494, 2V meas = —82°. Dineas = 
2.23 g/cm’. Chemical composition is (wt. %) Na20 8.65, K20 13.30, CaO 0.89, Fe2O0; 0.18, Al,O3 
29.89, SiO, 34.49, H2O 12.92, total 100.32. 

Wavenumbers (cm~ *): 3630sh, 3400, 3315, 3150sh, 1687w, 1625w, 1585w, 1098s, 1035sh, 981s, 
960sh, 726, 650sh, 640, 602, 578, 525w, 447s. 


2.7 Silicates 827 


Sif Z12 Analcime Na(AISi,O,)-H»O 
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Locality: Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia. 
Description: Pink transparent grains from the association with tisinalite. Cubic variety. Confirmed by 


IR spectrum. 
Wavenumbers (cm): 3610, 3540sh, 1632, 1155sh, 1095sh, 1022s, 995sh, 765sh, 740, 715sh, 
668w, 603w, 443s, 400sh. 


Sif Z13 Analcime Na(AISi,0,)-H»O 
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Locality: Hackman valley, Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: White granular aggregate from the association with natrolite. Boron-bearing variety. 

Wavenumbers (cm): 3625, 3550w, 3465w, 1660w, 1635, 1470w, 1325w, 1250sh, 1121, 1100sh, 
1020s, 980sh, 790sh, 765, 745sh, 734, 641w, 609, 470sh, 450s. 
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Sif Z14 Brewsterite-Ba Ba(Al4S112032): 10H20 
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Locality: Whitesmith mine, Strontian, North West Highlands (Argyllshire), Scotland, UK. 

Description: Colourless prismatic crystals from the association with harmotome. The empirical 
formula is (electron microprobe) (Bai. 1Sro.sNao.2)(Si12.0Al4.0032)nH20. Confirmed by IR 
spectrum. 

Wavenumbers (cm *): 3600sh, 3580, 3520sh, 3450sh, 3280sh, 1660sh, 1634, 1193s, 1149s, 1060sh, 
1011s, 733, 708, 690sh, 630sh, 591, 535, 456s, 440s, 402. 


Sif Z15  Bikitaite Li,(AISi,O,)-H»O 
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Locality: Bikita mine, Bikita, east of Victoria, Zimbabwe (type locality). 

Description: Colourless prismatic crystals from the association with eucriptite. Confirmed by IR 
spectrum. 

Wavenumbers (cm ‘): 3582, 3476, 3408, 3260w, 1644, 1135sh, 1110sh, 1093s, 1022s, 971s, 784, 
724, 708, 685, 622, 532, 495sh, 475sh, 463s, 450sh, 417. 


2.7 Silicates 829 


Sif Z16 Bikitaite Li,(AISi,O,)-H»O 
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Locality: Bikita mine, Bikita, east of Victoria, Zimbabwe (type locality). 
Description: Colourless prismatic crystals from the association with eucryptite. Confirmed by IR 


spectrum. 
Wavenumbers (cm): 3584, 3475, 3406, 3260sh, 1645, 1135sh, 1105sh, 1092s, 1021s, 970s, 783, 
724, 707, 685, 622, 531, 495sh, 475sh, 463s, 450sh, 419. 


Sif Z17 Barrerite Nag(AlgSi5207>)-26H5O 
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Locality: Kuiu island, Alaska, USA. 

Description: Pink split platy crystals. Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3630, 3480sh, 3260sh, 1643, 1185sh, 1149s, 1039s, 995sh, 790sh, 770sh, 
713, 595, 568, 438s, 410sh. 


830 2 IR Spectra of Minerals and Reference Samples Data 


Sif Z18 Wairakite Ca(Al,Si,0)2)-2H2,O 
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Locality: Bandaiatami, Koriyama, Fukushima prefecture, Tohoku region, Honshu island, Japan. 
Description: White crystals from the association with calcite and stilbite. Confirmed by IR spectrum. 


Wavenumbers (cm™*): 3600, 1620, 1130sh, 1068s, 996s, 975s, 940s, 790sh, 751, 699, 600, 472s. 


Sif Z19 Gmelinite-Na Na7(Al7S1,70.4g)-22H>5O 
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Locality: South Kurtsy quarry, Kurtsy village, Simferopol area, Crimea, Ukraine. 

Description: Pink dipyramidal crystals from the association with analcime and calcite. The empirical 
formula is (electron microprobe) Nag.j2Cag.34Ko.118117.00Al7.9304g-nH2O. Confirmed by IR 
spectrum. 

Wavenumbers (cm ‘): 3550sh, 3420, 3250sh, 1635, 1535w, 1100sh, 1025s, 770sh, 722, 600, 
520, 435s. 


2.7 Silicates 831 


Sif Z20 Gmelinite-Ca (Cao.5,Sro.s,Na)(Al-Si17048):23H20 
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Locality: Dobranka, České Středohoři Mts., Czech Republic. 

Description: Colourless dipyramidal crystals. The empirical formula is (electron microprobe) 
Caz 4Ko.8Sro.4M80.45116.8åAl7.2048:nH20. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3540sh, 3435, 3300sh, 1655, 1160sh, 1115sh, 1017s, 770sh, 721, 615sh, 595, 
519, 437s. 


Sif Z21 Gobbinsite Na;(Al;Si11032):12H0 
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Locality: Garron plateau, Northern Ireland, UK. 


Description: White massive. Confirmed by IR spectrum. 
Wavenumbers (cm *): 3540sh, 3435, 1650, 1100sh, 1008s, 775sh, 740, 680, 598, 436s. 
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Sif Z22 Gmelinite-Na Na7(Al;Si,7O4g)-22H»O 
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Locality: Port Muck, Magee island, Antrim Co., Northern Ireland, UK. 
Description: Pink dipyramidal crystals. Confirmed by IR spectrum and qualitative electron micro- 


probe analysis. 
Wavenumbers (cm *): 3640sh, 3560, 3490, 3400, 3260sh, 1635, 1100sh, 1022s, 753sh, 732, 700sh, 
625sh, 595, 518, 440sh, 426s. 


Sif Z23  Goosecreekite Ca(Al,Sig0j¢)-5H20 
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Locality: Jalgaon, Maharashtra, India. 

Description: Colourless split crystals from the association with heulandite-Ca and quartz. Confirmed 
by IR spectrum. 

Wavenumbers (cm): 3590sh, 3555, 3480sh, 3325, 1645sh, 1627, 1190sh, 1168, 1127s, 1110sh, 
1050sh, 1027s, 979s, 795sh, 781w, 723, 709, 648w, 583, 534, 432, 412. 


2.7 Silicates 833 


Sif Z24 Gonnardite (Na,Ca)6-sș[(Si,A1)20040]:12H2O 
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Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Pale orange crystals. The empirical formula is (electron microprobe) 
Nao.sCao.gAlg 9S111.3049:27H2O. Confirmed by IR spectrum and powder X-ray diffraction pattern. 

Wavenumbers (cm ‘): 3545, 3430, 3350sh, 3225, 1633, 1080sh, 1057s, 674, 621s, 591, 550sh, 
487, 417s. 


Sif Z25  Gonnardite (Na,Ca)s-s[(S1,A1)20040]:12H20 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Pink veinlet. The empirical formula is (wet chemical analysis) 
Nas 75Ca1 g0oAlo 29F€0.02S110.76040: 10.84H2O. Confirmed by IR spectrum and powder X-ray dif- 
fraction pattern. 

Wavenumbers (cm ‘): 3535, 3320, 3280sh, 3210sh, 1677w, 1625w, 1085sh, 1064s, 1040s, 995sh, 
980s, 965sh, 945sh, 667, 624, 595, 543w, 509, 488, 435sh, 412. 


834 2 IR Spectra of Minerals and Reference Samples Data 


Sif Z26 Heulandite-Ca (Cag.5,Na,K)o(AloSin7O073):-24H>,O 
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Locality: The mouth of Uraveli river, near Akhaltsikhe, Georgia. 

Description: Red platy crystals from the association with apophyllite-(KOH) and thaumasite. Si-rich 
variety transitional to clinoptilolite-Ca. The empirical formula is (electron microprobe) 
Caz 2Nao.gSiog sAl7.2O72:nH2O. Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3635, 3420, 1633, 1201s, 1062s, 1040sh, 775w, 723, 671, 600, 518, 461s, 400. 


Sif Z27 Heulandite-Ca (Cao 5,Na,K)o(AloSi27072):24H20 
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Locality: Basin of the river Nizhnyaya Tunguska, Evenkiya, Siberia, Russia. 

Description: Pink tabular crystal from the association with stilbite-Ca and mordenite. The empirical 
formula is (electron microprobe) Caz 36Na;.3sKo.13Ba9.999127.44Alg 6,072:nH2O. Confirmed by IR 
spectrum. 

Wavenumbers (cm _‘): 3625, 3415, 1627, 1193, 1130sh, 1048s, 1020sh, 778, 721, 661, 600, 520sh, 
461s, 400sh. 


2.7 Silicates 835 


Sif Z28 Gonnardite (Na,Ca)s-s[(S1,A1)20040]:12H20 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Yellow aggregates from the association with Nd-rich ancylite-(Ce). The empirical 
formula is (electron microprobe) Naz.;gCag.73Alg 84811 1.21049:nH2O. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3540, 3440, 3230, 1633, 1076s, 1015sh, 977s, 672, 622, 590, 490, 408s. 


Sif Z29 Heulandite-Na (Na,Cao 5,K)o(AloSin7O073):-24H>O 
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Locality: Valle de la Luna, San Pedro de Atacama, Atacama, Chile. 

Description: Pink grains from the association with halite. The empirical formula is (electron 
microprobe) Na3 29K2 15Ca1 08128.61 Al7.32072:nH2O. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3632, 3550, 3420, 1640, 1210s, 1070sh, 1055s, 789w, 721, 671, 606, 461s. 


836 2 IR Spectra of Minerals and Reference Samples Data 


Sif Z30 Heulandite-K (K,Caog.5,Na)o(AloSin707>)-24H>,O 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Colourless tabular crystals from the association with microcline, aegirine, manganbe- 
lyankinite, and rhabdophane-(Ce). The empirical formula is (electron microprobe) 
K> »Cayz 9Sfo.1.Nao.1Siv9.7Al¢.3072:nH2O. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3630, 3290, 1630, 1175sh, 1044s, 780w, 722, 662, 599, 515sh, 457s. 


Sif Z31 Gobbinsite Nas(AlsSi, 1032): 12H,O 
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Locality: Diesse quarry, Cerro Sapo, Cochabamba, Bolivia. 

Description: White split crystals from carbonatite. Confirmed by IR spectrum. Al-rich variety. The 
empirical formula is (electron microprobe) Nas 7Bao.2Cag jSi9.7Ale.3032-nH2O. Strong lines of 
powder X-ray diffraction pattern [d, A (I, %)] are 7.13 (100), 5.06 (70), 4.53 (30), 4.11 (100), 3.20 
(100), 3.10 (80), 2.69 (90). 

Wavenumbers (cm *): 3570sh, 3460, 1650sh, 1640, 1100sh, 1003s, 743, 679, 600, 433s, 405sh. 


2.7 Silicates 837 


Sif Z32 Harmotome Ba(Na,K,Cao.s(Al;Si; 1032): 12H20 
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Locality: Bazhenovskoe (Bazhenovskoye) chrysotile asbestos deposit, Asbest, Middle Urals, Russia. 

Description: White short-prismatic crystals from rodingite. Investigated by V.A. Popov. Weak band 
at 1,425 cm7! corresponds to the admixture of calcite. 

Wavenumbers (cm): 3580, 3450, 1660sh, 1628, 1425w, 1140sh, 1104s, 1035sh, 1014s, 980sh, 
960sh, 787w, 728, 682, 622, 600sh, 443s, 394. 


Sif Z33 Gmelinite-Na Na7(Al7S1,70.4g)-22H>5O 


1.0 


0.8 


Transmittance 
(am) 
ON 


500 1000 1500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: White dipyramidal crystals from the association with microcline, analcime and 
gonnardite. K- and Ca-rich variety. The empirical formula is (electron microprobe) 
Naz 7Ky 9Ca, 3S116.8Al7 204g8:nH20. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3545, 3470, 3390sh, 1640, 1110sh, 1026s, 760sh, 728, 700sh, 596, 517, 
445sh, 429s. 


838 2 IR Spectra of Minerals and Reference Samples Data 


Sif Z34  Willhendersonite (Cap5,K)3(Al3S130)2)-5H20 
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Locality: Vispi quarry, San Venanzo, Terni, Umbria, Italy (type locality). 
Description: White semitransparent tabular crystals from the association with phillipsite-K. Con- 


firmed by IR spectrum. 
Wavenumbers (cm~ *): 3620sh, 3480sh, 3400, 3290sh, 1660, 1104s, 1025sh, 998s, 985sh, 969s, 755, 


729, 679, 490, 447, 408. 


Sif Z35 Chabazite-K (K,Na,Cag 5)4(Al4SigO>,)- 12H20 
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Locality: Aikuaivenchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Yellowish rhombohedral crystals from the association with albite, analcime, ancylite-(Ce) 
and aegirine. The empirical formula is (electron microprobe) K; 3Cao gSto.4Nao ; Als gSig. 2>024:nH20. 
Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3565, 3435, 3400sh, 3260sh, 1647, 1542w, 1125sh, 1027s, 760sh, 710, 632, 
516, 462, 405s. 


2.7 Silicates 839 


Sif Z36 Leucite K(AlSi206) 
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Locality: Vetralla, Vico lake, Viterbo province, Latium, Italy. 
Description: White crystals. Confirmed by IR spectrum. H2O-bearing variety. 


Wavenumbers (cm~ *): 3500, 1660sh, 1620w, 1026s, 970sh, 825w, 765sh, 721, 670sh, 638, 605, 
540w, 515w, 480sh, 460sh, 433s. 


Sif Z37 Faujasite-Na Naj,3Ca, ı1Mg8K2(Al53S11390384):243H20 
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Locality: Sasbach, Kaiserstuhl, Baden-Wirttemberg, Germany (type locality). 

Description: Colourless octahedral crystals from the association with nepheline and pyroxene. 
The empirical formula is (electron microprobe) Naj,4 0Mgjo.9Cao.oKo.8S1138 9Als3.30394:nH20. 
Confirmed by IR spectrum. 

Wavenumbers (cm '): 3600, 3410, 3320sh, 1655, 1140sh, 1100sh, 1027s, 790w, 700w, 560w, 
530, 470s. 
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Sif Z38 Faujasite-Mg Mg16Na7K7Ca4(Als54S11380384):nH2O 
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Locality: Sasbach, Kaiserstuhl, Baden-Württemberg, Germany (type locality). 
Description: Colourless octahedral crystals from the association with nepheline and pyroxene. 
The empirical formula is (electron microprobe) Mgı3KoNa-7Ca6S1133Al5403g84'nH20. Confirmed 


by IR spectrum. 
Wavenumbers (cm~ *): 3620, 3525, 3420, 1650, 1030s, 920sh, 785sh, 730w, 690w, 600w, 517, 465s, 


430sh, 380sh. 


Sif Z39 Heulandite-Na (Na,Cao 5,K)o(AloSin7O73):-24H>O 
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Locality: Red Bird mine, Antelope Springs district, Pershing Co., Nevada, USA. 

Description: Beige platy crystals. The empirical formula is (electron microprobe) 
Nag2Cao. gsMgo.4Ko.4S1og 4Aly.5Feop.3072:nH2O. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3635, 3500sh, 1640, 1202s, 1055s, 1040sh, 790w, 724w, 665w, 603, 458s. 


2.7 Silicates 841 


Sif Z40 Mordenite (Na2,Ca,K2)4(AlgSi40096)}: 28H20 
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Locality: Newberry Park, Thousand Oaks city, Ventura Co., California, USA. 
Description: White fibrous aggregate from the association with hydrated tungusite. Identified by IR 


spectrum. 
Wavenumbers (cm '): 3600, 3435, 1640, 1226s, 1179s, 1060sh, 1049s, 788w, 720, 690, 625, 576, 
553, 444s, 420sh. 


Sif Z41 Gonnardite (Na,Ca)¢_[(Si,Al)29O49]-12H>O 
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Locality: Inagli alkaline—ultrabasic massif, Aldan shield, Sakha Republic (Yakutia), Eastern Siberia, 
Russia. 

Description: Colourless crystals from the association with innelite. Identified by IR spectrum. 
The empirical formula is (electron microprobe) Na7.3;Cao.12Al7.63S112.39049'NH20. 

Wavenumbers (cm~ *): 3570, 3465, 1660sh, 1637, 1080sh, 1007s, 995sh, 965sh, 786w, 740sh, 707, 
634, 595, 525, 425s. 


842 2 IR Spectra of Minerals and Reference Samples Data 


Sif Z42  Dachiardite-Na (Na,K,Cao.5)4(Al4Si2004s):13H20 
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Locality: Zvezdel, Rhodopes, Bulgaria. 
Description: White radial-fibrous aggregate from the association with chalcedony and clinoptilolite-Ca. 
The empirical formula is (electron microprobe) Naz 14ĶKa1 .02Ca0.22Al3 .605120.40040nH20. Confirmed 


by IR spectrum. 
Wavenumbers (cm~ *): 3655, 3500, 1640, 1215s, 1067s, 780, 725, 671, 628, 582, 555, 445s. 


Sif_Z43 Gismondine Ca,(AlgSig032)-16H>O 
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Locality: Dobranka, České Stiedohori Mts., Czech Republic. 

Description: Yellowish split crystals from the association with thomsonite-Ca. The empirical 
formula is (electron microprobe) Ca3 3Nap oKo.4Al7.5Sig 4032-nH2O. Confirmed by IR spectrum. 

Wavenumbers (cm~‘): 3480sh, 3410, 3260sh, 1652, 1090sh, 1025sh, 1000s, 960sh, 710sh, 660sh, 
581, 446, 387. 


2.7 Silicates 843 


Sif Z44 Garronite (Cao.s,Na)s(Al6Si10032)} 14H20 
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Locality: Kelley Creek, Oregon, USA. 

Description: White split crystals. Al-rich variety. The empirical formula is (electron microprobe) 
Ca3.6Nao.4Al7.6518.4032:nH20. 

Wavenumbers (cm): 3490sh, 3430, 3280sh, 1655, 1090sh, 1000s, 960sh, 710sh, 660sh, 581, 
444s, 397. 


Sif Z45 Heulandite-Ba BagNa(AloSin7O72):24H,O 
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Locality: North Ravnas prospect, Vinoren, Kongsberg, Buskerud, Norway (type locality). 
Description: Colourless tabular crystals. Confirmed by IR spectrum and qualitative electron 


microprobe analysis. 
Wavenumbers (cm *): 3615, 3430sh, 1630, 1191s, 1130sh, 1046s, 1019s, 776w, 718, 662, 596, 
517, 460s. 


844 2 IR Spectra of Minerals and Reference Samples Data 


Sif 246 Cowlesite Ca(A15S13019)-5H,O 


0.9 
YO 
2 07 
FER 
i= 
£ 
N 
2 
a 
[a 
È 
0.5 


500 1000 1500 3000 3500 4000 


Wavenumber (cm`’ 


Locality: Ankisuai valley, Suoluaiv Mt., southeastern part of Lovozero alkaline complex, Kola 
peninsula, Murnansk region, Russia. 

Description: Yellow semitransparent crystals from the association with analcime, gonnardite, 
phillipsite-K, chabazite-Sr, vinogradovite and earlier sanidine, aegirine-augite, lavenite, seidozerite, 
lorenzenite and fluorapatite. The empirical formula is (electron microprobe) Cao.g7Nao.20 
Ko.05sAlz 03512 98010H20. Identified by IR spectrum and powder X-ray diffraction pattern. 

Wavenumbers (cm *: 3495, 3410, 1645, 1100sh, 1005s, 734, 689, 611, 580sh, 500, 453s, 410sh. 


Sif Z47 Phillipsite-Na — (Na,Cag 5,K)o(AloSix7072)-24H»O 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, 
Russia. 

Description: White acicular crystals from the association with ussingite. The empirical formula is 
(electron microprobe) Nas.3K3.1Cao.3Alo 2S126.6072:nH20. Identified by IR spectrum and powder 
X-ray diffraction pattern. 

Wavenumbers (cm *): 3530, 3400sh, 1720sh, 1650, 1125sh, 1090sh, 1019s, 842w, 775w, 733, 679, 
609, 437s. 


2.7 Silicates 845 


Sif, Z48 Mordenite (Na2,Ca,K2)4(AlgSi40096): 28H20 
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Locality: Tura, Evenkiya, Krasnoyarskiy Kray, Eastern Siberia, Russia. 

Description: White fibrous aggregate from the association with stilbite-Ca, quartz and tungusite. 
Identified by IR spectrum. 

Wavenumbers (cm '): 3610, 3430, 3270sh, 1637, 1220s, 1178s, 1046s, 786w, 717w, 687w, 622, 
570sh, 550, 444s. 


Sif Z49 Laumontite Ca4(AlęSi16048) 18H20 
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Locality: South Kurtsy quarry, Kurtsy village, Simferopol area, Crimea, Ukraine. 

Description: Red radial aggregate from the association with calcite and chlorite. K- and Na-rich 
variety. The empirical formula is (electron microprobe) Caz 8K; 4Nao gAl7.9Si16.204g-nH20. 
Identified by IR spectrum. 

Wavenumbers (cm '): 3595, 3510, 3430, 3380, 1661, 1136s, 1094s, 1028s, 993s, 958s, 765s, 596w, 
570w, 551, 525, 483, 435sh, 424s, 401. 


846 2 IR Spectra of Minerals and Reference Samples Data 


Sif Z50 Laumontite Ca4(AlgSi16048) 18H20 
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Locality: Sokolovskoe iron mine, Rudnyi, Kostanay region, Kazakhstan. 

Description: Pink long-prismatic crystals. Identified by IR spectrum. The empirical formula is 
(electron microprobe) Caz. 7Nao.4K0.1Al7.9S116.2048:nH20. 

Wavenumbers (cm *): 3575, 3555, 3440, 3285sh, 1657, 1132s, 1092s, 1050sh, 1034s, 997s. 954s, 
764s, 610sh, 600sh, 570sh, 560, 522, 489, 435sh, 425s, 400sh. 


Sif Z51 Mesolite NasCas(AlgSig030)-8H»O 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: White veinlet crossing ijolite. Identified by IR spectrum. The empirical formula is 
(electron microprobe) Na, 9Ca, 7Sro.;Als.9Si19.2039°'NH2O. 

Wavenumbers (cm): 3570sh, 3540, 3397, 3260, 1665, 1650, 1096s, 1060sh, 1050sh, 1020sh, 
1007s, 983s, 970sh, 944s, 718, 690, 667, 630, 595, 543, 505, 425s, 410sh. 


2.7 Silicates 847 


Sif _Z52 Lévyne-Ca Ca¿(Al6Si12036): 18H20 
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Locality: Old Parkgate quarry, near Templepatrik, Northern Ireland, UK. 

Description: White crystals. The empirical formula is (electron microprobe) 
Ca2.46Nao.81K0.19M280.06(S11 1.90Al6.02F€0.11)036:nH20. Confirmed by IR spectrum. 

Wavenumbers (cm _'): 3545, 3445, 3380sh, 3280sh, 1660sh, 1650, 1160sh, 1028s, 960sh, 752, 711, 
642, 480sh, 449s, 405sh. 


Sif Z53 Natrolite Na>(Al,Si30 10) -2H,O 
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Locality: Hackman valley, Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: White crusts. Identified by IR spectrum. 

Wavenumbers (cm '): 3542, 3410w, 3325, 3215w, 1632w, 1110sh, 1089s, 1064s, 1041s, 996s, 
981s, 966s, 755sh, 719w, 690sh, 679, 650sh, 625s, 600sh, 577, 538w, 510, 484, 440, 413s. 


848 2 IR Spectra of Minerals and Reference Samples Data 


Sif Z54 Mesolite NasCax(AlgSig030)-8H»O 
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Locality: Bazhenovskoe (Bazhenovskoye) chrysotile asbestos deposit, Asbest, Middle Urals, Russia. 

Description: White long-prismatic crystals from rodingite, from the association with prehnite. Identified 
by IR spectrum. The empirical formula is (electron microprobe) Na, Caz 9Als gSi9.2039:NH20. 

Wavenumbers (cm): 3560, 3535, 3515, 3405, 3225, 1665, 1651w, 1592w, 1130sh, 1110sh, 1098s, 
1065sh, 1045sh, 1022s, 1008s, 989s, 970sh, 943s, 795w, 765w, 719, 691, 668, 629, 600sh, 495, 423s. 


Sif Z55 Merlinoite (K Cao .5)o(AloSi93064)-22H5O 


1.0 
0.8 
oD) 
Q 
= 
S 
= 
= 
2 0.6 
fae) 
= 
0.4 


500 1000 1500 3000 3500 4000 


Wavenumber (cm') 


Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Colourless crystal from the association with kalborsite, cancrisilite, villiaumite, 
pirssonite, rasvumite, pectolite and thermonatrite. K- and Al-rich, Ca-free variety. The empirical 
formula is (electron microprobe) H,(KgNa, 5_2)(Al,1Si21;032)-nH2O. Confirmed by IR spectrum 
and powder X-ray diffraction pattern. 

Wavenumbers (cm ‘): 3520sh, 3410, 3300sh, 1635, 1135sh, 1002s, 780sh, 756, 690, 629, 591, 
A475sh, 438. 


2.7 Silicates 849 


Sif Z56 Maricopaite Pb7Ca,[ Al) Si39(0,OH) 100] -32H,O 
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Locality: Moon Anchor mine, near Tonopah, Maricopa Co., Arizona, USA. 


Description: Colourless acicular crystals. Confirmed by IR spectrum and qualitative electron 


microprobe analysis. 
Wavenumbers (cm~ *: 3570sh, 3450, 3250sh, 1660sh, 1635, 1203s, 1025s, 788w, 775, 715sh, 693, 


577, 500sh, 450sh, 435. 


Sif Z57  ~ Pollucite (Cs,Na)(AlSi206):nH20 
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Locality: Belaya Gora, Kalba ridge, Eastern Kazakhstan. 

Description: Colourless grains from the association with petalite and lepidolite. Confirmed by IR 
spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm *): 3650, 1660w, 1620, 1105sh, 1075sh, 1033s, 790sh, 766, 729, 700sh, 625w, 
525sh, 440s. 


850 2 IR Spectra of Minerals and Reference Samples Data 


Sif Z58  Paranatrolite (Na,K)2[(Si1,Al)50j0]-3H2O 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: White massive. The empirical formula is (electron microprobe) Na, gKo3Cag 
(Al 3812.70 109)-nH2O. Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3430, 3330, 3290sh, 3220sh, 1632w, 1070sh, 673, 624, 589, 570sh, 555sh, 
495, 420sh, 411s. 


Sif Z59 Paulingite-K (K,Cao.5,Na)19(Al{981320g4):nH»O 
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Locality: Dunseverick, Giant’s Causeway, Co. Antrim, Northern Ireland, UK. 
Description: Colourless isometric crystals. Confirmed by IR spectrum and qualitative electron 


microprobe analysis. 
Wavenumbers (cm): 3595, 3360sh, 1650, 1165sh, 1050s, 783, 727, 624, 455sh, 428s. 


2.7 Silicates 851 


Sif Z60 Heulandite-Sr (Sro.s,Cao.s,Na,K)o(AloS127072):24H20 
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Locality: Lepkhe-Nelm Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Colourless tabular crystals from the association with natrolite, aegirine and monazite-(La). 
The empirical formula is (electron microprobe) Sr; 6Ca;.3K 1 90Nao.gSi27.gAlg 4072:nH2O. Confirmed 
by IR spectrum. 

Wavenumbers (cm ~'): 3620, 3450, 3200sh, 1660sh, 1633, 1180sh, 1130sh, 1037s, 775w, 724w, 
662w, 597, 524, 456s, 410sh. 


Sif Z61 Paulingite-Ca (Cag 5,K,Na) 10( Al, 9$1320g4)-nH,O 
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Locality: Vinařice, near Kladno, Central Bohemia, Czech Republic. 

Description: Yellowish rhombic dodecahedral crystals from the association with offretite and 
phillipsite-K. The empirical formula is (electron microprobe) Caz 1 K2 Nay, 58i31.5Al,;9.70g4:nH2O. 
Confirmed by IR spectrum. 

Wavenumbers (cm™*: 3500sh, 3420, 3250sh, 1632, 1160sh, 1038s, 775w, 724, 612, 520, 
455sh, 430s. 


852 2 IR Spectra of Minerals and Reference Samples Data 


Sif Z62 Gonnardite (Na,Ca)6_s[(Si,Al)29040]-12H2O 
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Locality: Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 
Description: White spherulites from the association with ussingite and rhabdophane-(La). 
The empirical formula is (electron microprobe) Nas.sCao.sAl7 5S112.5040:nH20. Confirmed by IR 


spectrum. 
Wavenumbers (cm *): 3540, 3440sh, 3200sh, 1628w, 1085sh, 979s, 675sh, 623, 594, 545sh, 488, 


410, 400sh. 


Sif Z63 Lévyne-Na Nas(Al6S112036): 1 8H,O 
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Locality: Ikutsuki-Jima, Hirado island, Nagasaki prefecture, Japan. 
Description: White platy crystals from the association with erionite. Confirmed by qualitative 


electron microprobe analysis. 
Wavenumbers (cm ‘): 3555, 3450, 3365, 3210sh, 1653, 1110sh, 1027s, 1000sh, 760sh, 710, 650, 
610, 467s, 440sh. 


2.7 Silicates 853 


Sif _Z64 Lévyne-Ca Ca¿(Al6Si12036): 18H20 
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Locality: Ikutsuki-Jima, Hirado island, Nagasaki prefecture, Japan. 

Description: Colourless platy crystals from alkaline basalt, from the association with cowlesite. 
Confirmed by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm ‘): 3580, 3470, 3350, 3250sh, 1662, 1640, 1140sh, 1023s, 750sh, 700, 640, 
447s, 410sh. 


Sif Z65 Cowlesite Ca(A1,S13019)-5H,O 
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Locality: Ikutsuki-Jima, Hirado island, Nagasaki prefecture, Japan. 

Description: White spherulites from alkaline basalt, from the association with lévyne-Ca. Confirmed 
by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm ‘): 3500, 3410, 1658, 1080sh, 1009s, 950sh, 790w, 742, 617, 505sh, 445s, 420. 


854 2 IR Spectra of Minerals and Reference Samples Data 


Sif Z66 Thomsonite-Ca Ca,Na(AlsSis029)-6H20 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 
Description: Pink granular aggregate from the association with calcite and tacharanite. The empirical 


formula is (electron microprobe) Ca; 81Na 03Sr0.19(S15.09Al4.87)O20:1nH20. 
Wavenumbers (cm7'): 3510, 3415, 3365sh, 3275, 1680, 1636w, 1607w, 1063s, 1001s, 967s, 941s, 
920sh, 735sh, 690sh, 660, 629, 587, 533, 510, 429, 402s. 


Sif Z67 Chabazite-K (K,Na,Cao 5)4(Al4Sig0>,)- 12H,O 
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Locality: Pegmatite No. 62, Karnasurt mine, Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Colourless rhombohedral crystals from the association with natrolite. The empirical formula 
is (electron microprobe) K; 3Cap 9Nag 4M go 2Sro,; Als 7Sig 2O24:nH2O. Confirmed by IR spectrum. 

Wavenumbers (cm *: 3525sh, 3380, 1640, 1125sh, 1031s, 750sh715, 690sh, 634, 518, 462, 407. 


2.7 Silicates 855 


Sif Z68 Edingtonite Ba(Al-Si2010):4H20 
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Locality: Afrikanda quarry, Afrikanda massif, Afrikanda, Kola peninsula, Murnansk region, Russia. 

Description: Twins composed by tetragonal pyramidal crystals. Confirmed by IR spectrum. 
Investigated by I.V. Pekov. Identified by powder X-ray diffraction pattern. The chemical compo- 
sition is (electrom microprobe, ranges, wt. %) BaO 28.4-30.0, Al2O3 22-23, SiO, 39.6-41.0. This 
mineral should be considered as a separate mineral species, a disordered tetragonal analogue of 
orthorhombic edingtonite. 

Wavenumbers (cm '): 3560, 3465sh, 3310sh, 1640, 1085sh, 1050sh, 1004s, 960sh, 783w, 745sh, 
704, 636, 595, 500sh, 455sh, 393s. 


Sif Z69 Phillipsite-Ca (Cao 5,Na,K)o(AloSin707>)-24H>,O 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: White crusts. The empirical formula is (electron microprobe) Caz 8K2 5Na, 6Alg 9 
Si96.9072:nH2O. Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3560, 3430, 3260sh, 1648, 1140sh, 1100sh, 1012s, 780sh, 730sh, 675, 620sh, 
598, 438s, 420sh. 


856 2 IR Spectra of Minerals and Reference Samples Data 


Sif Z70 Phillipsite-Na (Na,Cao 5,K)9(AloSin7O073)-24H>,O 
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Locality: Scoglio dei Ciclopi, Aci Castello, Catania, Sicily, Italy. 
Description: Colourless spherulites from the association with chabazite-Na. Identified by IR 


spectrum and qualitative electron microprobe analysis. 
Wavenumbers (cm~?): 3590, 3450sh, 3310sh, 1650, 1120sh, 1090sh, 1016s, 785sh, 735, 688, 615sh, 
601, 433s. 


Sif Z71  Erionite-Ca (Cag 5,K) o(Al0Si2g6072)-32HO 
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Locality: Shurdo, near Akhaltsikhe, Samtskhe-Javakheti district, Georgia. 

Description: White radial-fibrous aggregate from the association with heulandite-Ca. Al-deficient 
variety. The empirical formula is (electron microprobe) Caz 5K> 9.Mgo.3Nao.; Al 1 Si2g 0072:nH20. 
Confirmed by IR spectrum. 

Wavenumbers (cm~'): 3610, 3560, 3260sh, 1647, 1150sh, 1063s, 1035sh, 779, 722, 670sh, 629, 
585, 545, 471s, 435, 407. 


2.7 Silicates 857 


Sif _Z73 Epistilbite | Ca3(Al,Si,gO4g):16H»O 
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Locality: Siatorska Bukovinka, Slovakia. 
Description: Colourless crystal. Confirmed by IR spectrum. 


Wavenumbers (cm): 3600, 3470sh, 3390sh, 3290sh, 1640, 1190s, 1045s, 995sh, 730sh, 708, 680, 
640sh, 565, 447s. 


Sif Z74 Chabazite-Na (Na,K,Cao 5)a(Al4Si1g0>,4)- 12H,O 
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Locality: Scoglio dei Ciclopi, Aci Castello, Catania, Sicily, Italy. 

Description: Colourless rhombohedral crystals from the association with phillipsite-Na. The empiri- 
cal formula is (electron microprobe) Nay; 6K; 9Cap.oAlg 4817 6024-nH2O. Confirmed by IR spectrum. 

Wavenumbers (cm~'): 3585, 3440, 1650, 1440w, 1125sh, 1100sh, 1018s, 730, 697, 630, 508, 
459s, 410sh. 


858 2 IR Spectra of Minerals and Reference Samples Data 


Sif Z75 Chabazite-Ca (Cag 5,K,Na)a(Al4SigO>,4)- 12H,O 
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Locality: Pegmatite No. 62, Karnasurt mine, Lovozero alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Colourless rhombohedral crystals from the association with natrolite. The empirical 
formula is (electron microprobe) Ca; oKo.3Nao.2M80.1 Als 6Sig.5O24:nH2O. Confirmed by IR spectrum. 

Wavenumbers (cm ~'): 3660sh, 3600, 3400, 3260sh, 1660, 1145sh, 1034s, 760sh, 718, 634, 519, 
466s, 400s. 


Sif 276 Chabazite-Sr (Sr,Ca,K2)(Al4Sig024] : 12H,O 
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Locality: Suoluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Colourless coarse twinned crystals from the association with analcime, gonnardite, 
vinogradovite, phillipsite, lavenite, seidozerite and apatite. Holotype sample. Trigonal, space 
group R3m, unit-cell parameters are a = 13.715(6), c = 15.09(1) A. Optically uniaxial (+), 
wo = 1.503(1), e = 1.507(1). Dmeas = 2.16(1) g/cm”, Deae = 2.2001) g/cm’. The empirical 
formula is (Sri ogCao.92K0.63Na0.30Ba0.02(Al4.62S17.283024]:11.06H20. The strongest reflexes of 
powder X-ray diffraction pattern are [d, A (I, %) (hkD] 9.38 (80) (101), 5.55 (60) (021), 4.34 
(70) (211), 2.92 (100) (401), 1.697 (70) (524, 700, 530). 


2.7 Silicates 859 


Wavenumbers (cm ‘): 3600sh, 3455, 3360sh, 2620w, 1650, 1390w, 1150sh, 1105sh, 1012s, 700w, 
614, 505, 460, 401. 


Sif _Z77 Chabazite-Ca (Cag 5,K,Na)a(Al4SigO>,4): 12H,O 
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Locality: Yaruta Mt., Mun’-Hambo ridge, Subpolar Urals, Hanty-Mansi autonomous district, Russia. 
Description: Colourless crystals from the association with tsaregorodtsevite, clinochlore, anatase 
and monazite-(Ce). NHy,*-rich variety. The empirical formula is Ca, 3(NHa)o6Ko3Nao1 
(Als 6S1g.4024)}nH20. Confirmed by IR spectrum. 


Wavenumbers (cm~ '): 3585, 3420, 3250sh, 1652, 1460sh, 1402, 1115sh, 1027s, 760sh, 723, 701, 
631, 516, 461, 385. 


Sif Z78 Edingtonite Ba(Al1,S130)09)-4H ,O 
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Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Colourless prismatic crystals from the association with gonnardite. Orthorhombic 
variety. Investigated by Yu.P. Menshikov. Identified by electron microprobe analysis and powder 
X-ray diffraction pattern. 

Wavenumbers (cm ‘): 3575, 3470sh, 3240sh, 1665w, 1632, 1093, 1060sh, 1015s, 987s, 967s, 760, 
698, 640sh, 622, 585, 525w, 497w, 464w, 420sh, 405. 


860 2 IR Spectra of Minerals and Reference Samples Data 


Sif Z79 Thomsonite-Ca Ca,Na(AlsSis029)-6H20 
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Locality: Tura township, Tunguska river basin, Krasnoyarskiy Krai, Siberia, Russia. 

Description: Pink prismatic crystals. Confirmed by IR spectrum and qualitative electron microprobe 
analysis. 

Wavenumbers (cm *): 3515, 3450sh, 3430, 3390sh, 3345, 2980, 1686, 1608, 1061s, 1020sh, 997s, 
964s, 941s, 915sh, 735sh, 699, 665, 633s, 587s, 540, 433, 406s. 


Sif Z80 Perlialite © K oNa(Ca,Sr)(Al,2S194072)-15H2O 
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Locality: Yuksporr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia 
(type locality). 

Description: White fibrous aggregate from the association with yuksporite, potash feldspar and nepheline. 
The empirical formula is Kg ;}Cap.7Nao.6Sto.3(Sio4.7Ah 1.3Feo.2072):nH2O. Confirmed by IR spectrum. 

Wavenumbers (cm '): 3550sh, 3425, 3250sh, 1630, 1126s, 1096s, 996s, 758, 727, 631, 604, 578, 
485s, 448, 420. 


2.7 Silicates 861 


Sif Z81 Stilbite-Ca (Cap 5,K,Na)o(AloSi57073)-28H»O 
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Locality: Sosnovoe deposit, near Skalnoe, Evenkiya, Tunguska river basin, Krasnoyarskiy Krai, 
Siberia, Russia. 
Description: Pink split crystals from the association with heulandite-Ca and mordenite. The empirical 


formula is (electron microprobe) Cas .66Na1.28M820.13Ko.06(S127.13Alg.85)072:nH20. 
Wavenumbers (cm~ *): 3595, 3400sh, 3280sh, 1655sh, 1645, 1180sh, 1145s, 1024s, 774w, 708, 585, 
550, 436s. 


Sif Z82 Stellerite Ca,(AlgSingQ072)-28H20 
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Locality: Klichka, Chita region, Eastern Siberia, Russia. 
Description: White split crystals from the association with calcite and pyrite. Confirmed by IR 


spectrum. 
Wavenumbers (cm~ *): 3630, 3530sh, 3420sh, 3290sh, 1645, 1153s, 1037s, 776w, 712, 587, 533, 438s. 


862 2 IR Spectra of Minerals and Reference Samples Data 


Sif Z83 Stilbite-Ca (Cao 5,K,Na)o(AloSi57073)-28H»O 
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Locality: San Piero, Elba, Italy. 


Description: White split platy crystals from the association with heulandite-Ca. Identified by IR 
spectrum and qualitative electron microprobe analysis. 


Wavenumbers (cm~'): 3585, 3420sh, 3300sh, 1643, 1565w, 1139s, 1023s, 795sh, 777w, 710, 580sh, 
557, 442s. 
Sif Z84 Bikitaite Li,(AISi,O,)-H»O 
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Locality: Bikita mine, Bikita, east of Victoria, Zimbabwe (type locality). 

Description: Colourless prismatic crystals from the association with eucriptite and quartz. Identified 
by IR spectrum. 

Wavenumbers (cm~ *): 3576, 3465, 3400, 3260w, 1645, 1130sh, 1105sh, 1093s, 1021s, 970s, 784, 
725, 707, 685s, 623, 531, 500sh, 475sh, 463s, 420sh, 400sh. 


2.7 Silicates 863 


Sif Z85 Ferrierite-Mg Mez sKo.sNao.5Cao.s(Al-7Si29072)21H20 
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Locality: Andilamena, Tamatave, Madagascar. 
Description: Beige split crystals growing on quartz. The empirical formula is (electron microprobe) 
Sr; 6Ca1.3K1 0Nao.8S127.8Alg.4072nH20. Confirmed by IR spectrum, powder X-ray diffraction 


pattern and qualitative electron microprobe analysis. 
Wavenumbers (cm '): 3625, 3500, 3270sh, 1700sh, 1645, 1220s, 1060s, 785sh, 740sh, 714, 572, 
462s, 442s. 


Sif Z86 Wairakite Ca(ALS1,0 1 2) : 2H»,O 
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Locality: Kurumazawa gabbro quarry, Katashina, Gunma prefecture, Kanto region, Honshu island, 
Japan. 

Description: White veinlet from the association with dmisteinbergite. Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3630, 3615sh, 3560, 3430w, 3255w, 1633, 1140sh, 1110sh, 1064s, 1040sh, 
994s, 972s, 939s, 823w, 790sh, 753, 720sh, 698w, 626w, 600, 477s, 448. 


864 2 IR Spectra of Minerals and Reference Samples Data 


Sif Z87  Parthéite Ca [Al,Si,0;5(OH)2]-4H2O 
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Locality: Zheltaya Sopka, Denezhkin Kamen’ massif, North Urals, Russia. 

Description: White spherulites from the association with thomsonite and chlorite. Investigated by 
O.K. Ivanov. The chemical composition is (wet chemical analysis, wt. %): CaO 16.70, Na20 0.12, 
K,0 0.06, MgO 0.25, FeO 0.04, Fe20; 0.05, Al,O3 31.76, SiOz 36.64, H2O 14.46. Confirmed by 
IR spectrum and powder X-ray diffraction pattern. 

Wavenumbers (cm ‘): 3570, 3465, 3405, 3300, 3250, 1662, 1645, 1100s, 1064s, 1019s, 995sh, 
982s, 932s, 775sh, 720, 699, 646w, 619, 582, 556, 525sh, 476, 432, 414. 


Sif Z88 Brewsterite-Sr Sr2(Al4S112032)} 10H20 
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Locality: Whitesmith mine, Strontian, North West Highlands (Argyllshire), Scotland, UK (type 
locality). 

Description: Colourless short-prismatic crystals. The empirical formula is (electron microprobe) 
(Srı .29Ba0.60K0.02Na0.02MN0.02M80.01Ca0.01)(S111.93Al4.08F€0.06032)NH20. Confirmed by IR 
spectrum. 

Wavenumbers (cm *): 3600sh, 3575, 3480sh, 1660sh, 1635, 1195s, 1130s, 1060sh, 1012s, 734, 708, 
690sh, 630sh, 589, 535, 456s, 430sh, 400sh. 


2.7 Silicates 865 


Sif Z89 Mordenite (Na2,Ca,K2)4(AlgSi40096): 28H20 
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Locality: Pune district, Maharashtra, India. 
Description: Rose fibrous aggregate from the association with quartz. Confirmed by IR spectrum. 


Wavenumbers (cm *: 3660sh, 3620, 3430, 1645, 1225s, 1165s, 1046s, 800, 720sh, 695, 623, 553, 
452s, 425sh. 


Sif Z90 Scolecite Ca(ALS130}0)-3H»,O 
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Locality: Nasik district, Maharashtra, India. 

Description: Radial aggregate of white semitransparent long-prismatic crystals. Confirmed by IR 
spectrum. 

Wavenumbers (cm *): 3620sh, 3577, 3500, 3382, 3320sh, 3217, 1668, 1655, 1590w, 1101s, 1066s, 
1045sh, 1023s, 990s, 953s, 932s, 723, 693, 673, 631, 600sh, 510sh, 497, 425s. 
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Sif Z91  Gonnardite (Na,Ca)s-s[(S1,A1)20040]:12H20 


1.0 
0.8 

oD) 

oO 

= 

= 

= 0.6 

Z 

S 

9°) 

= 

= 
0.4 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm`’ 


Locality: Schellkopf, near Brenk, Eifel Mts., Rhineland-Palatinate (Rheinland-Pfalz), Germany. 
Description: White spherulites on phonolite, in the association with brenkite, phillipsite-K and 
thaumasite. High-calcium variety. Identified by IR spectrum and qualitative electron microprobe 


analysis. 
Wavenumbers (cm ‘): 3540, 3510, 3420, 3320, 3200, 2305w, 1660sh, 1635, 1075sh, 975s, 677, 


620, 595, 493, 410sh, 388. 


Sif Z92 Willhendersonite (Cap5,K)3(Al3Si30)2)-5H2O 
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Locality: Rother Kopf, Eifel Mts., Rhineland-Palatinate (Rheinland-Pfalz), Germany. 

Description: Colourless crystals from the association with calcite and chabazite-Ca. Confirmed by IR 
spectrum. The band at 1,423 cm! corresponds to the admixture of calcite. 

Wavenumbers (cm *): 3500sh, 3350, 3250sh, 1665, 1423, 1105, 1035s, 997s, 960s, 755, 680, 600, 
492, 444, 402. 


2.7 Silicates 867 


Sif Z93 Stellerite Ca4(AlgSi28072)28H20 
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Locality: Pune (Poonah), Maharashtra, India. 

Description: White spherulite from the association with calcite celadonite. The empirical formula is 
(electron microprobe) Ca3.77Nao.13M80.06K0.03(Si2g.09Al7.94)O72:nH2O. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3600, 3530, 3425, 3270sh, 1640, 1146s, 1036s, 790sh, 760sh, 700, 590sh, 
557, 439s. 


Sif Z94 Harmotome Ba>(Na,K,Cap 5)(Als5S1, 1039): 12H,O 
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Locality: Whitesmith mine, Strontian, North West Highlands (Argyllshire), Scotland, UK. 
Description: Colourless prismatic crystals from the association with brewsterite-Ba. The empirical 
formula is (electron microprobe) (Ba, 6Sto.35Nao.5Ko.1Cag.1)(S111.3Al4.7032)-nH2O. Confirmed by 


IR spectrum. 
Wavenumbers (cm *): 3550, 3410, 3270sh, 1640, 1140sh, 1023s, 787w, 715, 614, 430sh, 380s. 


868 2 IR Spectra of Minerals and Reference Samples Data 


Sif Z95  Analcime Na(AlSi206) H20 
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Locality: Bellerberg, Laacher See area, near Ettringen, Eifel Mts., Rhineland-Palatinate (Rheinland- 
Pfalz), Germany. 

Description: White grains from the association with sanidine, Fe-rich akermanite, nepheline and 
calcite. K-rich variety transitional to leucite. The empirical formula is (electron microprobe) 
(Nao.65Ko.24Mgo.02)(Si2.07Alo. s6Fe0.0706)-2H20. 

Wavenumbers (cm *): 3540, 3410, 1628, 1170sh, 1015s, 735sh, 647, 583w, 450s, 395. 


Sif Z96 Chabazite-Mg (Mgo.5,Cag.s,K,Na)3(Al3Si19024)- 10H20 
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Locality: Karikás Hill quarry, Prága Hill, Bazsi, Veszprém Co., Hungary (type locality). 

Description: Yellowish transparent rhombohedral crystals from the association with natrolite. The 
empirical formula is (electron microprobe) Mgo.7Cao.sKo.sNao.1(Al; 0S1io.0024)}nH20. Confirmed 
by IR spectrum. 

Wavenumbers (cm *): 3570, 3460, 3240, 1654, 1145, 1033s, 770sh, 712, 632, 520, 465, 395s. 


2.7 Silicates 869 


Sif Z97 Mesolite NasCao(AlgSig039)-8H»O 
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Locality: Pashan, Pune (Poonah) district, Maharashtra, India. 

Description: Cluster of colourless acicular crystals. Confirmed by IR spectrum. 

Wavenumbers (cm “): 3536, 3469, 3395, 3380sh, 3274, 3203, 3050w, 1663, 1652w, 1594w, 
1140sh, 1110sh, 1097s, 1065sh, 1050sh, 1021s, 1006s, 982s, 941s, 775sh, 720, 690, 663, 626, 
589, 545, 503, 424s. 


Sif _ Z98 Phillipsite-K (K,Cag 5,Na)o(AloSi5707> | -24H,O 


0.9 
0.7 

oO 

QO 

(= 

5 

+ 

‘= 0.5 

= 

UN 

S 

fae) 

— 

EH 
0.3 
0.1 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Pollena quarry, Pollena-Trocchia area, Monte Somma, Somma-Vesuvius complex, Naples 
province, Campania, Italy. 

Description: Colourless twinned crystals from the association with montesommaite. Confirmed by 
IR spectrum and semiquantitative electron microprobe analysis. 

Wavenumbers (cm *): 3590, 3400sh, 1640, 1120sh, 1018s, 785w, 698, 624, 599, 438s, 420s. 


870 2 IR Spectra of Minerals and Reference Samples Data 


Sif Z99 Phillipsite-Na (Na,Cag 5,K)9(AloSi5707> | -24H,O 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Yellow crystals from the association with ussingite. The empirical formula is (electron 
microprobe) Nas gK> 8Cao.3Al10.0S126.2072nH20. Confirmed by IR spectrum and powder X-ray 
diffraction pattern. 

Wavenumbers (cm *): 3550sh, 3490, 1645, 1350sh, 1125sh, 1015s, 795sh, 730, 698, 606, 432s, 405sh. 


Sif Z100 Chabazite-Ca (Cao.s,K,Na)4(Al4Sig024): 12H,O 


1.0 
F 0.8 
E 
= 
N 
(æ 
fae) 
$ 
= 0.6 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm) 


Locality: Rother Kopf, Eifel Mts., Rhineland-Palatinate (Rheinland-Pfalz), Germany. 

Description: Colourless rhombohedral crystals from the association with calcite, giinterblassite, 
phillipsite-K and phillipsite-Ca. Al-rich variety. The empirical formula is (electron microprobe) 
Cay 26K 1.23ST0.43Al4.58917.41024:nH2O. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3550, 3380, 3250sh, 1652, 1100sh, 998s, 725, 680, 622, 510, 456, 398. 


2.7 Silicates 871 


Sif Z101 Ammonioleucite (NH,⁄,K)(AlSi206) 
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Locality: Tatarazawa quarry, Fujioka, Gunma prefecture, Japan (type locality). 

Description: White pseudomorph after analcime crystal from the association with dolomite. 
The empirical formula is [(NH)o.7Ko.2(H20)o.1](Si2.;Alp.9O6¢). 

Wavenumbers (cm ‘): 3612w, 3230, 3050, 2840w, 1638w, 1437, 1120sh, 1018s, 769, 726, 630, 
605w, 533w, 475sh, 441s. 


Sif Z102 Yugawaralite Ca j(Al4Si;2032)-8H2,O 
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Locality: Kandivali quarry, Malad, Bombay, Maharashtra, India. 

Description: Colourless split crystals from the association with quartz and apophyllite. 

Wavenumbers (cm~ *): 3632, 3609, 3495, 3255w, 1646, 1620sh, 1164, 1070sh, 1053s, 1035sh, 986s, 
975sh, 798, 775sh, 763, 737, 683w, 631, 472, 427, 410sh. 
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Sif Z103 Bikitaite  Li,(AISi,O,)-H»O 
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Locality: Foote Mine, Kings Mountain, Cleveland Co., North Carolina, USA. 
Description: Colourless prismatic crystals. Confirmed by IR spectrum. 
Wavenumbers (cm~ *): 3583, 3478, 3415, 3268w, 1645, 1165sh, 1135sh, 1093s, 1021s, 970s, 783, 
724, 705, 685, 623, 531, 495sh, 464s, 423, 393. 


Siod1 Wiluite Cajo(Al,Mg,Fe,T1))3(B »AI,F)5S1;8:06(O,OH) 19 
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Locality: The mouth of Akhtaragda river, Wilui river basin, Sakha Republic (Yakutia), Eastern 
Siberia, Russia (type locality). 

Description: Dark greenish-brown short-prismatic crystal from the association with grossular and 
serpentine. Confirmed by IR spectrum and qualitative electron microprobe analysis. The bands at 
1,110, 1,258, 1,368 and 1,420 cm™! correspond to B—O stretching vibrations. 

Wavenumbers (cm~‘): 1540w, 1420sh, 1368, 1258w, 1110sh, 999s, 955sh, 910s, 860sh, 790sh, 


740sh, 615sh, 510sh, 461, 425sh. 


2.7 Silicates 873 


Siod2 Wiluite Caio(Al,Mg,Fe,Ti)13(B »AI,F)5S1;g:06(O,OH) 19 
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Locality: Siki-Yadunskiy fault, Siki river, the basin of Nizhnyaya Tunguska river, Evenkiya, Siberia, 
Russia. 

Description: Dark brown short-prismatic crystal from the association with grossular, serpentine and 
prehnite. The empirical formula is (electron microprobe) Caig.2Al79Mg3.1Fe2.0Mno.3- 
Tio.3BxSi18.0068(0,0H)io. Confirmed by IR spectrum. The bands at 1120, 1265, 1370 and 
1,415 cm™' correspond to B—O stretching vibrations. 

Wavenumbers (cm ‘): 1415sh, 1370, 1265w, 1120sh, 1075sh, 999s, 960sh, 913s, 800sh, 780sh, 
620sh, 585sh, 510sh, 463, 435sh. 


Siod3 Epidote-(Pb) (formerly “hancockite’’) PbCa(Al,Fe**)(Si,07)(Si0,)O(OH) 
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Locality: Jakobsberg mine, Nordmark, Filipstad, Varmland, Sweden. 
Description: Olive green grains from the association with hyalophane and aegirine-diopside. 
The empirical formula is (electron microprobe) Pb; oCa1.1Al; g5Fe€1.15S12 95012(0H). Confirmed 


by IR spectrum. 
Wavenumbers (cm *): 3370w, 1100sh, 1050s, 980sh, 945s, 900sh, 720sh, 500sh, 480sh, 455. 


874 2 IR Spectra of Minerals and Reference Samples Data 


Siod4 Allanite-(Nd) | NdCa(Al,Fe**)(Si»07)(SiO,)O(OH) 
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Locality: Ulyn Khuren Mt., Khaldzan Buragtag massif, Altai Mts., Mongolia. 


Description: Dark brown grains from metamorphosed pegmatite. Investigated by P.M. Kartashov. 
Wavenumbers (cm~ *): 3260w, 3170w, 1048s, 933s, 895sh, 644, 578, 507s, 458, 420sh. 


Siod5 Allanite-(La) | LaCa(Al,Fe**)(Si»O7)(Si0,)O(OH) 
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Locality: Mochalin Log (Mochalin ravine), Borzovka, near Kyshtym, Chelyabinsk region, South 
Urals, Russia. 

Description: Black grains from the association with britholite-(La), britholite-(Ce), fluorbritholite-(La), 
fluorbritholite-(Ce), bastnasite-(La), bastnäsite-(Ce), hydroxylbastnasite-(La), hydroxylbastnäsite- 
(Ce), allanite-(Ce), tornebohmite-(La), gadolinite-(Ce) and monazite-(La). The empirical formula 
is (electron microprobe) (Lag 46Ceo.42Ndo.03Pro.03)Cay o5(Al; 48Fe1.32M80.12Mn0.07)S13 .00012(0H). 
Confirmed by IR spectrum. 

Wavenumbers (cm): 3180, 1045sh, 1036s, 950sh, 923s, 875sh, 670sh, 645sh, 621,572, 497s, 460sh. 
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Siod6 Fluorvesuvianite Cajo(Al,Mg,Fe**),3(SiO4) jo(Six07)40(F,OH)o 
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Locality: Abandoned Lupikko iron mine, Pitkäranta, Karelia, Russia (type locality). 

Description: Colourless acicular crystals from the association with sphalerite and clinochlore. Holotype 
sample. Tetragonal, space group P4/nnc, a = 15.516(2), c = 11.772(3) A, Z = 2. Optically uni- 
axial (—), œ = 1.702(1), e = 1.699(1). Dineas = 3.46(3) g/cm’, Dear = 3.41 g/cm’. The empirical 
formula is Ca19.03(Al10.33M8 130Fe°*) 15Mn”"0.04)Si18.01068.00(F7.160H;1 6400.80). The strongest lines 
of powder X-ray diffraction pattern [d, À (I, %) (hkl)] are 3.465 (30) (420), 3.040 (30) (510), 2.945 
(35) (004), 2.743 (90) (432,440), 2.589 (50) (224, 522), 2.453 (100) (620), 1.619 (30) (526, 922). 

Wavenumbers (cm~: 3625w, 3555, 3400, 3170, 1650w, 1575w, 1500w, 1420w, 1080sh, 1021s, 
983s, 905s, 870sh, 800, 710sh, 636, 605, 577, 545sh, 490s, 444s, 411, 395, 375. 


Siod7 Vesuvianite Cajo(Al.Mg,Fe™*) ,3(SiO4) 19(Six07)40(OH,O,F)o 
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Locality: Akhmatovskaya pit, Nazyamskie Mts., near Zlatoust, Chelyabinsk region, South Urals, Russia. 

Description: Yellow-brown short-prismatic crystals from the association with calcite, diopside, 
grossular and perovskite. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3400, 1075sh, 1014s, 964s, 916s, 890sh, 855sh, 804, 780sh, 630sh, 605, 
520sh, 476s, 430sh. 
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Siod8 Vesuvianite Cajo(Al.Mg,Fe™*) ,3(SiO4) 19(Six07)40(OH,O,F)o 
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Locality: Bazhenovskoe (Bazhenovskoye) chrysotile asbestos deposit, Asbest, Middle Urals, Russia. 
Description: Green short-prismatic crystals from rodingite, from the association with diopside, 


grossular, prehnite and clinochlore. Confirmed by IR spectrum. 
Wavenumbers (cm *): 3610w, 3380, 3125w, 1140sh, 1075sh, 1018s, 964s, 916s, 886, 855sh, 797, 


633, 603, 569, 479, 434. 


Siod9 Vesuvianite Cajo(Al.Mg,Fe™*) ,3(SiO4) 19(Six07)40(OH,O,F)o 
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Locality: An unknown locality in Saxony, Germany. 
Description: Dark brown grains. Confirmed by IR spectrum. Al-rich, OH-free variety. The empirical 


formula is Caj9 6A1l10.6M83.3F€0.69117.2(0,F)z7s. 
Wavenumbers (cm™®: 1050sh, 1015s, 978s, 938s, 915sh, 856s, 807, 760sh, 707, 665, 643, 620sh, 


600, 520sh, 478, 407. 


2.7 Silicates 877 


Siod10 Vesuvianite Caio(Al,Mg,Fe°*)3(S1O4)10(Si207)40(0H,0,F)o 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Green granular aggregate from the association with andradite, glagolevite and calcite. 
The empirical formula is (electron microprobe) Cajg ;Al7.2Fe3 .™Mg> Tig. Siig o(OH,O,F)7s. 
Weak band at 1,427 cm‘ corresponds to the admixture of a carbonate. 

Wavenumbers (cm '): 3640w, 3510, 3425sh, 3175, 1630w, 1427w, 1080sh, 1016s, 963s, 914s, 
880s, 850sh, 799, 655sh, 632, 603, 562, 521, 475s, 430s. 


Siod11 Vesuvianite Cajo(Al,Mg,Fe>*) 1 3(SiO4) 19(Si2x07)40(OH,O,F)o 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Green granular aggregate from the association with andradite, clinochlore and later 
tobermorite and riversideite. Identified by IR spectrum. 

Wavenumbers (cm): 3520w, 3420w, 3350w, 3175w, 1070sh, 1017s, 960s, 911s, 887s, 846, 800sh, 
633, 601, 562, 515sh, 475s, 429s. 
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Locality: Abandoned Lupikko iron mine, Pitkäranta, Karelia, Russia (type locality). 

Description: Light grey acicular crystals from the association with sphalerite and clinochlore. 
Optically uniaxial (—), œ = 1.692(1), €e = 1.689(1). Confirmed by IR spectrum. 

Wavenumbers (cm *): 3620w, 3530, 3380sh, 3160sh, 1080sh, 1017s, 980s, 915sh, 905, 855sh, 797, 
640, 605, 580, 490, 473, 447s, 410sh. 


Siod13 Ganomalite PboCasMn(Si0,)[Si,07]40 
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Locality: Jakobsberg mine, Nordmark, Filipstad, Varmland, Sweden. 
Description: Colourless grain from skarn. Confirmed by IR spectrum. 
Wavenumbers (cm *): 1009, 915s, 880sh, 867s, 820, 675, 566, 530sh, 522, 480, 460. 


2.7 Silicates 879 


Siodl4 Ferriallanite-(Ce) | CeCa(Fe**AlFe2*)(Si,07)(SiO4,)O(OH) 
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Locality: Biraya deposite, Irkutsk region, Siberia, Russia. 

Description: Black grains from the association with biraite-(Ce), cordylite-(Ce), cordylite-(La), arago- 
nite, strontianite, dolomite, ancylite-(Ce), ancylite-(La), hydroxylbastnasite-(Ce), daqingshanite-(Ce), 
daqingshanite-(La), tremolite, winchite, tornebohmite-(Ce), cerite, chevkinite-(Ce), belkovite, humite, 
fergusonite-(Ce), fergusonite-(Nd), pyrochlore, barite and monazite-(Ce). Investigated by P.M. 


Kartashov. Confirmed by IR spectrum. 
Wavenumbers (cm '): 3135, 1038s, 945sh, 917s, 894s, 875sh, 830sh, 680sh, 645sh, 614, 567, 


530sh, 489s, 478s, 440sh. 


Siod15  Soro-nesosilicate Siod15 Ce3Ca(Fe,Mg).(Al,Fe**)s(Sis07)(SiO,4)3(O0,OH)5F (?) 
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Locality: Biraya deposite, Irkutsk region, Siberia, Russia. 

Description: Black grains from the association with ferriallanite-(Ce), biraite-(Ce), cordylite-(Ce), 
cordylite-(La), aragonite, strontianite, dolomite, ancylite-(Ce), ancylite-(La), hydroxylbastnasite- 
(Ce), daqingshanite-(Ce), daqingshanite-(La), tremolite, winchite, tornebohmite-(Ce), cerite, 
chevkinite-(Ce), belkovite, humite, fergusonite-(Ce), fergusonite-(Nd), pyrochlore, barite and 
monazite-(Ce). Related to vastmanlandite-(Ce) and gatelite-(Ce). Investigated by P.M. Kartashov. 


880 2 IR Spectra of Minerals and Reference Samples Data 


Wavenumbers (cm~?): 3170, 1080sh, 1028s, 945sh, 915s, 895sh, 830sh, 665, 612, 563, 532, 
492s, 465s, 420sh. 


Siod16 Soro-nesosilicate Siod16 Ce3Ca(Fe,Mg).(Al,Fe**)2(Six07)(SiO4)3(O0,OH)2F (?) 
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Locality: Biraya deposite, Irkutsk region, Siberia, Russia. 

Description: Black grains from the association with ferriallanite-(Ce), biraite-(Ce), cordylite-(Ce), 
cordylite-(La), aragonite, strontianite, dolomite, ancylite-(Ce), ancylite-(La), hydroxylbastnasite- 
(Ce), daqingshanite-(Ce), daqingshanite-(La), tremolite, winchite, tornebohmite-(Ce), cerite, 
chevkinite-(Ce), belkovite, humite, fergusonite-(Ce), fergusonite-(Nd), pyrochlore, barite and 
monazite-(Ce). Related to vastmanlandite-(Ce) and gatelite-(Ce). Investigated by P.M. Kartashov. 

Wavenumbers (cm~*): 3160, 1080sh, 1031s, 945sh, 917s, 895sh, 830sh, 660sh, 613, 562, 532, 492s, 
475sh, 420sh. 


Siod17 _‘ Ferridissakisite-(Ce) CeCa(Fe°* AIMg)(Si,07)(SiO4)O(OH) 
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Locality: Gem mine, San Benito Co., California, USA. 
Description: Black grains from the association with other REE silicates. The empirical formula is 
(electron microprobe) (Ceo.sLao.3Ndo.2) Cay o(Feo.93Al1.32Mg0,.75)S13.00012(OH). 


2.7 Silicates 881 


Wavenumbers (cm '): 3540, 3475, 1610w, 1037s, 1025s, 985sh, 926s, 910s, 721, 681, 654, 584, 
495, 452, 399. 


Siod18 Ferriallanite-(Ce) | CeCa(Fe°*AlFe~*)(Si,07)(SiO,)O(OH) 
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Locality: Barkevik, Langesundsfjorden, Larvik, Vestfold, Norway. 

Description: Black grains from the association with amphiboles, biotite and zircon. The empirical 
formula is (electron microprobe) (Ceo.52Lao.31Ndo.13Pr0.075M0.04Y0.03)Ca0.91 (Fe1.783Alı 01M280.14 
Mn 05)913.00012(OH). Confirmed by IR spectrum. 

Wavenumbers (cm): 3115, 1037s, 920s, 888s, 865sh, 680sh, 640sh, 618, 570, 496s, 465sh, 420sh. 


Siod19  Clinozoisite  Ca2Al;(Si207)X(S104)O(OH) 


1.0 
0.8 

O 

= 

5 06 

‘= 

= 

= 

= 04 

a 

= 
0.2 
0.0 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Crosetto talc mine, Prali, Val Germanasca (Germanasca valley), Torino province, 
Piedmont, Italy. 

Description: Brownish-green crystals from the association with dravite and amphibole. The empiri- 
cal formula is (electron microprobe) (Cai 99Sto.04Y0.04Nao.94)(Alo.74F eo. 16Mno.07M 0.04) 
Siz o0012(0H). Confirmed by IR spectrum. 

Wavenumbers (cm '): 3340, 3165w, 1121s, 1110sh, 1080sh, 1041, 975sh, 952s, 891s, 867, 845sh, 
732w, 675sh, 650, 595sh, 573, 558, 517, 470sh, 456, 404. 
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Siod20 = Allanite-(Ce) © CeCa(Al,Fe**)(Si,07)(SiO,)O(OH) 
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Locality: Crosetto talc mine, Pral, Val Germanasca (Germanasca valley), Torino province, 
Piedmont, Italy. 

Description: Black grain. The empirical formula is (electron microprobe) (Ceo.3Lao.1Ndo.1 Yo.1) 
Ca 4(Al2 3Feo.4Mgo.3)Si3.90012(OH). Confirmed by IR spectrum. 

Wavenumbers (cm~!): 3300, 1085s, 1060sh, 980sh, 942s, 890s, 645, 574, 513s, 455s. 


Siod21 Epidote Ca,(Al,Fe**)(Si.07)(SiO,)O(OH) 
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Locality: Crosetto talc mine, Pral, Val Germanasca (Germanasca valley), Torino province, 
Piedmont, Italy. 

Description: Dark green crystals from the association with tourmaline and amphibole. The empirical 
formula is (electron microprobe)  (Cay.97Sfo.o4Ceo.03)(Als.15Feo.g1 Mino .93)S13.900012(OH). 
Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3318, 3220w, 1107s, 1041, 951s, 887s, 865sh, 844, 730w, 665sh, 647, 590sh, 
560sh, 516, 456, 380s. 


2.7 Silicates 883 


Siod22 Allanite-(Y) | YCa(Al,Fe**)(Si,07)(SiO,)O(OH) 
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Locality: Askagen deposit, near Filipstad, Varmland, Sweden. 

Description: Black grains from the association with quartz, microcline, 1imoriite-(Y), allanite-(Nd) 
and bastnasite-(Ce). The empirical formula is (electron microprobe) (Yo24Ndo.19SmMo,14- 
Gdo.10D Yo.04Pr0.03Ceo.03ET0.02-40.01)Ca1 .10oMno.o6(Alz.o1 Feo.95M0.04)S13.00012(OH). 

Wavenumbers (cm 7‘): 3380, 1050sh, 1015s, 980s, 938s, 647, 576, 509, 457, 425sh. 


Siod28 Zoisite CazAl3(Si207)(S10,)O(OH) 
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Locality: Tormig (Tormic, Turmiq) valley, Haramosh Mts., Skardu district, Gilgit, Pakistan. 

Description: Pale brownish-green crystal. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3350sh, 3157, 3070sh, 1113s, 975sh, 948s, 906s, 899s, 880sh, 778w, 753w, 
715, 694, 654, 619, 594, 572s, 560sh, 509, 468, 443, 377. 
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Siod29 Zoisite CazAl3(Si207)(S10,)O(OH) 
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Locality: Merelani Hills, Lelatema Mts., Arusha region, Tanzania. 

Description: Bluish-grey transparent crystal. The empirical formula is (electron microprobe) 
Ca, 9gAls ogF€0.01513.02012(0H). Confirmed by IR spectrum. 

Wavenumbers (cm~'): 3150, 1120s, 1112s, 975sh, 948s, 901s, 865sh, 777w, 754w, 715, 694, 654, 
619, 603, 574s, 560sh, 509, 467s, 444, 400sh, 379. 


Siod30 Pumpellyite-(Fe**) | Ca Fe**(Al,Fe**)s(Si.07)(SiO4)(OH)>-H»O 
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Locality: Ivakin Creek, Noril’sk district, Krasnoyarskiy Krai, Putorana Plateau, Siberia, Russia (type 
locality). 

Description: Dark green spherulites from the association with prehnite, babingtonite, clinopyroxene 
and calcite. The empirical formula is (electron microprobe) Ca, 97(Feo.997Mgo.0g)(Aly o2Feo.98) 
Siz 0901 ,(OH,H2O)3. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3450. 3120, 2940sh, 1620w, 948s, 902s, 833s, 675, 610sh, 557, 528, 465s. 


2.7 Silicates 885 


Siod31 Pumpellyite-(Mg) CaMg(Al,Fe**)(Si207)(SiO4)(OH)>-H20O 
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Locality: Shun’ga village, Karelia, Russia. 

Description: White fibrous veinlet in shungite. Al-rich variety. The empirical formula is (electron 
microprobe) Caz 9(Mgo.5Alo.4Feo. ;)Als.9S13.9001;(OH,H20)3. Confirmed by IR spectrum. 

Wavenumbers (cm ~*): 3545, 3385, 3220, 3125, 3040, 1625w, 1132, 1075sh, 1040s, 977s, 921s, 871, 
685sh, 645sh, 610, 528, 495, 473, 450. 


Siod32 Julgoldite-(Fe**) | CaFe**Fe**,(Si,0,7)(SiO4)(OH)>-H»O 
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Locality: Kreimbach, Wolfstein, Rheinland-Pfalz (Rhineland-Palatinate), Germany. 

Description: Black crusts from the association with calcite. The empirical formula is (electron 
microprobe) Cay 99(Fe2.77Alo.165M820.08)S13.00011(0H,H20);. Confirmed by IR spectrum. 

Wavenumbers (cm~ +): 3320, 3060, 1636w, 1100sh, 1040sh, 1007, 954s, 897s, 834s, 678w, 620sh, 
569, 519, 460s, 442s. 
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Locality: Ostanmossa mine, Morberg district, Vastmanland, Sweden (type locality). 
Description: Brown grains from the association with dolomite, magnetite and amphibole. Confirmed 


by IR spectrum. 
Wavenumbers (cm '): 3500, 1085sh, 1036s, 983, 920s, 825sh, 680sh, 660, 629, 579, 515, 470, 450, 
422, 395sh. 


Siod34 Pumpellyite-(Mg) Ca,Mg(Al,Fe*)s(Si2x07)(SiO4)(OH)»:H»O 


1.0 
0.8 

oO 

QO 

= 

3 

= 

E 0.6 

N 

= 

g 

on 

= 
0.4 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Isle Royal National Park, Michigan, USA. 

Description: Greenish-grey spherulites. Confirmed by IR spectrum and qualitative electron 
microprobe analysis. H,O-deficient variety. 

Wavenumbers (cm ‘): 3535, 3500sh, 3400, 3125, 1125wm 1085sh, 1055sh, 1036s, 960s, 927s, 
865s, 680sh, 651, 609, 600sh, 540s, 525sh, 494s, 475sh, 460sh, 400sh. 


2.7 Silicates 887 


Siod35 Vesuvianite Cajo(Al,Mg,Fe**),3[SiO4] 10[$1207]40(OH,O,F)o 
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Locality: Kombat mine, Kombat, Grootfontein district, Otjozondjupa region, Namibia. 

Description: Brown transparent grains. Confirmed by IR spectrum. The empirical formula is 
Ca, 1.7Lao.2C€0.1(Al6.2M83.4F€2.9Mn0.3Tio.1)S118.0(0,0H,F)zs. 

Wavenumbers (cm~ *): 3530w, 3390w, 1009s, 951s, 910s, 869s, 845, 800sh, 645sh, 607, 559, 
468, 427. 


Siod36 Manganvesuvianite CajọMn°*(Al,Mn°*,Fe**)ioMg2[SiO4]io[Si207]140(0H 
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Locality: Franklin mine, Franklin, Sussex Co., New Jersey, USA (type locality). 

Description: Reddish-brown grains. Confirmed by IR spectrum. The empirical formula is 
Cajg 6Mn, 3Al7 sMg> 5Fe; 5Zno. 78117. g;060(0H)o. Weak bands at 1,320, 1,280 and 1,175 cm’ 
indicate the presence of trace amount of the groups BO;”. 

Wavenumbers (cm *): 3615w, 3555, 3400sh, 3330sh, 1320w, 1280w, 1175sh, 1013s, 978s, 960sh, 
916s, 890sh, 880sh, 803, 770sh, 610sh, 592, 569, 523, 480sh, 460, 440. 
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Siod37 Piemontite Ca>(Al,Mn°*)(Si,07)(SiO,)O(OH) 
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Locality: Gambatesa mine, Reppia, Val Graveglia (Graveglia valley), Genova province, Liguria, Italy. 
Description: Purplish-red crystals. The empirical formula is (electron microprobe) 


Cai 95Mno.85sAl2 o0oF€0.20S13.0012(0H). Confirmed by IR spectrum. 
Wavenumbers (cm ®: 3365, 1087s, 1035, 947s, 876s, 645, 630sh, 550sh, 515s, 454, 385. 


Siod38 Macfallite © CayMn°*3(Si,0,)(SiO,)(OH); 
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Locality: East of Manganese Lake, Copper Harbor, Keweenaw Co., Michigan, USA (type locality). 

Description: Reddish-brown radial aggregate from the association with manganite and braunite. 

Wavenumbers (cm~ '): 3280, 2930, 1148w, 1103w, 1060sh, 960sh, 941s, 925sh, 892s, 845sh, 780w, 
760sh, 681w, 605, 526, 493, 440, 420sh. 
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Siod39 Pumpellyite-(Mn?*) — CayMn2*(Al,Fe**)s(Six07)(SiO,)(OH)»-H»O 
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Locality: Bikkulovskoe Mn deposit, South Urals, Russia. 

Description: Brownish-grey massive. The empirical formula is (electron microprobe) 
Ca,.93(Mno 5; Feo. 35Mgo.28) Als 01 S13.00011(OH,H20)3. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3600sh, 3522, 3375, 3110, 2950sh, 1640w, 1030s, 963s, 913s, 860sh, 684w, 
642, 601, 536, 472s. 


Siod40 Pumpellyite-(Mg) | Ca,Mg(Al,Fe°*)(Si207)(SiO.)(OH)2-HO 
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Locality: Saranovskoe Cr deposit, Perm region, Middle Urals, Russia. 

Description: Brownish-grey fibrous aggregate from the association with uvarovite, calcite and 
chromite. Cr-rich variety. The empirical formula is (electron microprobe) Ca; 88M80.95Al1.96 
Cro. 19F€0.03512 .94011(0H, H20). Confirmed by IR spectrum. 

Wavenumbers (cem *): 3545, 3410, 3130, 3050sh, 1630w, 1131, 1065sh, 1036s, 964s, 916s, 870s, 
681, 649, 604, 538s, 493s, 455. 
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Siod41 Pumpellyite-(Fe**) | CaFe**(Al,Fe**)s(Si»07)(Si0,)O(OH):-H,O 
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Locality: Rauschenmühle, Rheinland-Pfalz (Rhineland-Palatinate), Germany. 
Description: Grey-green spherulites from the association with pectolite. Confirmed by IR spectrum. 


Wavenumbers (cm~ *: 3450sh, 3400, 3090, 1620w, 1100sh, 1005sh, 956s, 906s, 845s, 679, 620sh, 
576, 529, 466s. 


Siod42 Piemontite-(Sr) | SrCa(Al,Mn°*)(Si.07)(SiO,)O(OH) 
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Locality: N’Chwaning mine, Kalahari manganese fields, Northern Cape province, South Africa. 

Description: Purplish-red long-prismatic crystals from the association with epidote-(Sr) and rhodo- 
chrosite. The empirical formula is (electron microprobe) Sr; 9Ca; 0Al1 5sMno.9F€0.6513. 0012(0H). 
Confirmed by IR spectrum. Weak band at 1,430 cm~' corresponds to the admixture of 
rhodochrosite. 

Wavenumbers (cm *): 3425, 1430w, 1113s, 1082s, 1007, 940s, 878s, 824, 695w, 645sh, 617, 540, 
501s, 448, 375. 
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Siod43 Shuiskite Ca,Mg(Cr,Al)o(Si207)(S104)(OH)2:H20 
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Locality: Saranovskoe Cr deposit, Perm region, Middle Urals, Russia. 

Description: Violet-grey acicular crystals from the association with uvarovite, calcite and chromite. 
Cr-rich variety. The empirical formula is (electron microprobe) Cay 9;(Mgo.59Alo.35Feo 02) 
(Cr, 17Alo.83)S13.99001;(OH,O)2:H2O. Confirmed by IR spectrum. 

Wavenumbers (cm “): 3518, 3360, 3100sh, 3045, 1635w, 1105sh, 1055sh, 1034s, 955s, 940sh, 
908s, 860sh, 840s, 682w, 642, 601, 559, 531, 491s, 439. 


Siod44 = Zoisite Ca zAl3(Si207)(S10,)O(OH) 
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Locality: Unknown. 

Description: Pale brownish-lilac crystal. Ca-deficient Na-bearing variety. The empirical formula is 
(electron microprobe) Ca, 7Nao.2Al> o9Mno.1S13 90; ;(OH,O)>. 

Wavenumbers (cm ‘): 3158, 3050sh, 1130s, 1103s, 1010sh, 945s, 931s, 910sh, 774w, 755, 726, 
680sh, 662, 621, 600, 573, 542, 511, 469, 440sh. 
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Siod45 Epidote-(Pb) (formerly “hancockite”) | PbCa(Al,Fe°*)(Si,07)(SiO,)O(OH) 
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Locality: Franklin mine, Franklin, Sussex Co., New Jersey, USA (type locality). 
Description: Brownish-red grains from the association with andradite. Confirmed by IR spectrum 


and qualitative electron microprobe analysis. 
Wavenumbers (cm ‘): 3370w, 1115, 1083, 1031, 944s, 884s, 855sh, 840sh, 718w, 663, 606, 560sh, 
535sh, 502, 455s, 430sh, 405. 


Siod46 Sursassite © Mn**,Al;(Si,07)(SiO,)(OH)3 
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Locality: Oberhalbstein, Albula valley, Grischun (Graubünden), Switzerland (type locality). 

Description: Reddish-brown fibrous aggregate from the association with quartz, barite and braunite. 

Wavenumbers (cm): 3505, 3250, 3190, 1160sh, 1005sh, 961s, 924s, 876, 834, 721w, 680sh, 
650sh, 620sh, 598, 546, 510, 485sh, 440, 420sh. 


2.7 Silicates 893 


Siod47 Epidote Ca(Al,Fe’*)(Si2O-7)(SiO4)O(OH) 
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Locality: Tormig (Tormic, Turmiq) valley, Haramosh Mts., Skardu district, Gilgit, Pakistan. 
Description: Greenish-brown twinned crystals. The empirical formula is (electron microprobe) 


Cay .945r0.02(Al2 47F€0.5s4Mno0.02)S13.00012(0H). Confirmed by IR spectrum. 
Wavenumbers (cm~ *): 3360, 1100s, 1074s, 1035, 945s, 890sh, 878s, 840sh, 71 1w, 645, 560, 513s, 453. 


Siod48 Vesuvianite Cajo(Al,Mg,Fe>*) 3(SiO4)19(Six07)40(OH,O,F)o 
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Locality: Hirata outcrop, Kushiro, near Toyo railway station, northwest of Okayama city, Japan. 

Description: Light grey granular aggregate from the association with grossular and gehlenite. 
Si-deficient variety (“hydrovesuvianite”’). The empirical formula is (electron microprobe, OH 
calculated) Caj,g 5Al, 1 2Mg, 2Feg 6(S104)5 6[(OH)4]4.4(Si2.9O7)O(OH,O) 9. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3650, 3580, 1450w, 1400w, 1005, 955s, 920s, 854, 570sh, 475s, 442s. 
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Siod49 Piemontite Ca>(Al,Mn°*)(Si,07)(SiO,)O(OH) 


1.0 
YO 
= 08 
5o 
i= 
= 
N 
(æ 
3 
[æ 
È 
0.6 


500 1000 1500 2000 3000 3500 4000 


Wavenumber (cm’) 


Locality: “Mixed Series” formation, near Nezilovo village, Jacupica Mountains, Macedonia. 

Description: Dark red grains from the association with dolomite, barite, hematite, phlogopite, 
muscovite, richterite, nezilovite, gahnite, franklinite and tilasite. Pb-bearing variety. The empirical 
formula is (electron microprobe) Ca, 85Pbo.11Alı 75sMno.g0F€0.56913.00012(0H). Confirmed by IR 
spectrum. 

Wavenumbers (cm *): 3395, 1103s, 1077, 1060, 1023, 948s, 880s, 840sh, 710w, 645, 550sh, 515s, 456. 


SiodS1 ‘‘Galloepidote” Ca ,Al,Ga(Si,07)(S104)O(OH) 
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Locality: Synthetic. 

Description: Ga-analogue of epidote. White, powdery. Synthesized by A.R. Kotelnikov. Investigated 
by D.A. Varlamov. The empirical formula is (electron microprobe) Caz 9o(Als.o9Gaz oo) 
S13.900012(OH). Confirmed by IR spectrum and powder X-ray diffraction pattern. 

Wavenumbers (cm): 3379, 1117, 1087, 1029, 949s, 890s, 850sh, 720sh, 705sh, 670sh, 639, 550sh, 
530sh, 520, 470sh, 452, 397. 


2.7 Silicates 895 


Siod52 Piemontite-(Pb) | CaPbAl,Mn°*[Si,O,][SiO,]O(OH) 
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Locality: “Mixed Series” formation, near Nežilovo village, Jacupica Mountains, Macedonia (type 
locality). 

Description: Purplish-red imperfect crystals from the association with barite, dolomite, calcite, hematite, 
Zn- and Mn-bearing phlogopite, hedyphane, nežilovite, rinmanite, gahnite and braunite. Holotype 
sample. The crystal structure is solved. Monoclinic, space group P2,/m; a = 8.938(1), b = 5.6810(6), 
c = 10.289(1) A, P = 114.170), V = 476.66(9) A. Z=2. The empirical formula is 
Ca(Pbo,73Cao,30)(Alo.6sFe* “0 34) Al(Min™,67Fe*“0,33)(Siz.96Alo,04)012(OH). Optically (—), a = 1.835 
(10), 6 = 1.885(10), y = 1.895(10), 2V (meas.) = 30°-40°. Doac = 4.282 g/cm’. Strong lines of the 
powder X-ray diffraction pattern [d, A (I, %) (hkl)] are 8.12 (68) (100), 4.67 (53) (110, 11-1), 3.518 (77) 
(21-1), 2.931 (100) (11-3, 30-2, 020), 2.843 (51) (211), 2.736 (57) (013), 2.610 (66) (31-1). 

Wavenumbers (cm_—'): 3340, 1177w, 1105s, 1060sh, 1000w, 934s, 880s, 840sh, 698w, 654, 635, 
610, 557, 501s, 443, 384s, 370sh. 


Siotl Kilchoanite — Ca¢(Si3049)(SiO4) 
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Locality: Ozerskii (Ozerskiy, Ozernovskiy) massif, near Lake Baikal, Eastern Siberia, Russia. 


Description: Light grey granular aggregate the association with vesuvianite, calcite and plombierite. 
Identified by powder X-ray diffraction pattern, electron microprobe analysis and IR spectrum. 
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Wavenumbers (cm~'): 1047s, 995, 975s, 953s, 928s, 913, 893s, 863, 855, 831, 825sh, 707, 667w, 
582, 542w, 512, 481, 427w, 415w, 395, 386. 


Sirl Sugilite © KNa>(Fe7*,Mn**,Al)sLi3(Si;2039) 
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Locality: Dara-i Pioz alkaline massif, Alaiskii ridge, Tien Shan Mts., Tajikistan. 

Description: Outer zone of a pink coarse platy sogdianite crystal from the association with quartz, 
microcline, polylithionite and pyrochlore. Z- and Ti-rich variety. The empirical formula is 
(electron microprobe) Kı 9Naj.2(Feo.9Z1o,5Tigo.sMgo.2Alo.2)L1,(S112.0030). 

Wavenumbers (cm ‘): 3480w, 3330w, 1165s, 1123s, 1025s, 945sh, 787, 652, 597w, 519, 467, 
455sh, 390sh. 


Sir7 Eudialyte-group mineral Sir7 NaoCaoFe**>Z13(Si,Nb)(Si>;073)(OH,O,C1)3-nH5O 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Light brown grains from the association with cancrinite, aegirine-augite, calcite and 
pectolite. Nb-deficient analogue of feklichevite. Identified by electron microprobe analysis and 
Mossbauer spectrum. The empirical formula is Nag 7(Ca, 4Nag 0Ko 6 Y0.1)Cae(Fe* 1 »Fe**9 3Mno 2) 


2.7 Silicates 897 


Zr oHfo.ıNbo.2Sio.1(Si25073X(S04)0.1Clo.s:nH20. The band at 529 cm™! corresponds to Fe-O 


stretching vibrations of the tetragonal pyramid Fe’*O;, 
Wavenumbers (cm~ '): 3500, 3300, 1670w, 1490, 1455, 1140sh, 1060sh, 1017s, 974s, 940sh, 910sh, 
740, 705, 663, 529, 476, 450, 390. 


Sir8 ‘“*Taseqite-(Mn)”’ Na,2Sr3CagMn3Zr3Nb(Si55073)(O,OH,H»O)3Cl> 
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Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Yellow grains from peralkaline pegmatite. Mn-analogue of taseqite. Investigated by 
I.V. Pekov. Identified by electron microprobe analysis. 

Wavenumbers (cm *): 3550w, 3330w, 1600w, 1410w, 1070, 1050sh, 1015s, 976s, 949, 923s, 743, 
700sh, 682, 660sh, 597w, 547sh, 530, 486, 458. 


Sir9 Manganoeudialyte Na ,4CagMn3Zr3 [Si56072(OH)>] Cl,-nH,O 
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Locality: Lepkhe-Nelm Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Purplish-red crystal from peralkaline pegmatite, from the association with microcline, 
nepheline, aegirine, tundrite-(Ce) etc. The empirical formula is (electron microprobe) 
Na14.1K1.2Ca4.8C€0.4Lao.2Sr0.4Mn2 4Fe, 9 Tig. 2Zr2.7Nbo.45S10,55(S125073)Cl; 6(OH,H20,CO3),. 
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Wavenumbers (cm): 3540w, 3290w, 1670w, 1635w, 1495w, 1420w, 1070sh, 1015s, 978s, 931s, 
740, 697, 657w, 540sh, 526, 480, 450. 


Sirl0 Kentbrooksite (Na,REE),5(Ca,REE)gMn**3Z1r3Nb(Si5;073)OF>:-2H»O 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Red grains from peralkaline pegmatite, from the association with microcline, sodalite, 
aegirine, keldyshite, parakeldyshite, terskite, loparite-(Ce), etc. Na- and Nb-deficient variety. The 
empirical formula is (electron microprobe) Nag 7Ko4Ceo 4La9 3Ndo,}Ca4.3Mn3 , Fe; o Tig. 1 Zr. oHfo 
Nbo.6Si0.3(Si25073)Clo.4(F,OH,H20).. 

Wavenumbers (cm ‘): 3480w, 3380w, 3200sh, 1660w, 1610w, 1500w, 1075sh, 1055sh, 1016s, 
977s, 930s, 740, 695, 657, 540sh, 526, 479, 449, 405sh. 

Sirll Eudialyte Na,5CagFe7*3Zr3(Si,Nb)(Si.;O73)(O,OH,H50)3(C1,OH)> 
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2.7 Silicates 899 


Locality: Pocos de Caldas alkaline massif, Brazil. 

Description: Red grains from peralkaline pegmatite. The crystal structure is solved. Trigonal, space 
group R3m, a = 14.245, c = 30.163 A. Ta-bearing H,O-rich variety. Ta occupies the site M2, 
together with Fe. The empirical formula is (electron microprobe) Naj,27Ko7Sro.3Ceo.;Bao.1- 
Cas. 3Mn, 3Fe, 31 ag 5Tig 2Zr2 gHfo. ;Nbo.1 Wo.1Alo.35125.3073Clo.3(F,OH,H20),. 

Wavenumbers (cm *): 3420, 1636, 1075sh, 1022s, 974s, 930s, 740, 699, 660sh, 534, 475, 451. 


Sirl2 Rastsvetaevite Nao7K gCaj2Fe3Zr6Si14[S130o]4[ S190 27 ]4(0,OH,H2O).6Cl>. 
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Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Red grains from peralkaline pegmatite. The empirical formula is (electron microprobe) 
Na25.6Ķ6.95r1.1Ceo.3Lao.2Ca1 1. 9Mno 3Fe2 7Mgo 9TI9 6Z15_351500 144Cl3.2(0,OH,H20),. The band at 
541 cm ' corresponds to Fe—O stretching vibrations of the flat square Fe**O, 

Wavenumbers (cm ‘): 3520w, 3425w, 3250w, 1640w, 1066s, 1045sh, 1028s, 1006s, 990sh, 961s, 
927s, 738, 705w, 685w, 642, 603w, 541, 524, 479, 451. 


Sir13 Georgbarsanovite Naj,>(Mn,Sr,REE)3;CagFe°*Zr3NbSi7507¢Cl>-H,O 
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Locality: Outcrop at the Petrelius river, Khibiny alkaline complex, Kola peninsula, Murmansk 


region, Russia (type locality). 


Description: Yellow-green grains from peralkaline pegmatite. Holotype sample. The crystal structure is 


solved. Trigonal, space group R3m, a = 14.262, c = 29.949 A. Optically uniaxial (—), € = 1.631(2), 
@ = 1.639(2). Deas = 3.05(2) g/cm”, Dearc = 3.11 g/cm”. The empirical formula is (electron micro- 
probe) Na11.73K0.24Mn1 j9St9.71,REE9 63 Y0.13Ca6.30B ao,o3Fe~*y ssTio.osZr 3,.23Hfo.04Nbo 92 Si25.25076.48 
Cl, 11F0.61:0.88H20. Strong lines of the powder X-ray diffraction pattern [d, A (I, %) (hkl)| are 6.42 
(54) (104), 4.304 (62) (205), 3.202 (100) (208), 3.176 (51) (306), 3.155 (71) (217), 3.017 (51) (119), 
2.975 (98) (315), 2.857 (94) (404), 2.591 (54) (039). Weak bands at 1,420, 1,465 and 1,500 cm™' 
indicate the presence of trace amounts of CO3” groups. The bands at 546 and 527 cm‘ correspond to 
Fe-O stretching vibrations of the flat square Fe**O, and tetragonal pyramid FeOs respectively. 


Wavenumbers (cm~ *): 3410w, 1500w, 1465w, 1420w, 1075sh, 1060sh, 1020s, 976s, 925s, 740, 


704, 690, 657, 610sh, 546, 527, 481, 452. 


Sirl4 Rastsvetaevite Nao7K gCa)oFe3Zre6Si14[S130o]4[ S190 27 ]4(0,OH,H20).6Cl>. 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia 


(type locality). 


Description: Purplish-red grains from peralkaline pegmatite, from the association with nepheline, 


sodalite, potassium feldspar, aegirine, scherbakovite, villiaumitc, natrite, nacaphite, rasvumite etc. 
Holotype sample. Trigonal, space group R3m, a = 14.249(1), c = 60.969(7) A, Z = 3. Optically 
uniaxial (+), œ = 1.598(1), e = 1.60001). Dmeas = 2.86(2) g/cm”, Deac = 2.84 g/cm’. The 
empirical formula is (electron microprobe) Naz7.10K7 93Sr0.74Ba0.03C€0.04C411.29MNo 42F€2.32- 
Tio.30Z1s.69Hf0.04Nbo.16 Ta0.01Al0.02S151.5s30144Cl2.29 [02.11 (OH); .86Cl2.29]:1.71H20. Strong lines 
of the powder X-ray diffraction pattern [d, A (I, %) (hkl)] are 6.48 (47) (108), 4.345 (81) 
(2.0.10), 3.565 (41) (220), 3.249 (57) (2.0.16), 2.987 (100) (3.1.10), 2.861 (73) (408). The band 
at 544 cm ' corresponds to Fe—O stretching vibrations of the flat square Fe**O4. 


Wavenumbers (cm ‘): 3300w, 1066s, 1043s, 1028s, 1005sh, 990s, 955sh, 926s, 738, 707, 684, 643, 


604w, 544, 527, 482, 452. 


2.7 Silicates 901 


Sir15 Eudialyte-group mineral Sir15 Na, 5(Ca3Mn3)Fe3Zr3019(Si24072)(O,OH,H2O)3(OH,CI1,H2O)> 
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Locality: Poudrette (Demix) quarry, Mont Saint-Hilaire, Rouville RCM (Rouville Co.), Montérégie, 
Québec, Canada. 

Description: Orange-red grains from hydrotarmally altered peralkaline pegmatite, from the association 
with natrolite, analcime, albite and polylithionite. The crystal structure is solved. Trigonal, space 
group R3, a = 14.1343), c = 30.178(6) A. The crystal-chemical formula is (Naj27gCep 39Ko 18) 
[Mn s5Nao.45)(Ca2 40Ce0.30Na0.30)]( Fe1 20 Mino, 96H g4)Z13.00(o.ssNbo 29Sio 13) 
(O0.47S10.33Nbo.14 Tio 069) [Si24(O,OH)72][(O,OH), .93Clo.35]-1.95H2O. Weak bands at 1,370 and 
1,500 cm™' indicate the presence of trace amounts of CO3” groups. 

Wavenumbers (cm~ *): 3320w, 1647w, 1500w, 1370w, 1060sh, 1040sh, 1010s, 982s, 942s, 920sh, 
741, 690, 655sh, 523, 481, 446. 


Sirl6 Eudialyte Na,5CagFe7*3Zr3(Si,Nb)(Si.;O73)(O,OH,H50)3(C1,OH)> 
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902 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Violet-red grains from the association with albite and astrophyllite. Mn°*- and Nb-rich 
variety. The empirical formula is (electron microprobe) Najo.5Ko.3Cas5 {Ceo 2Lag Sto.6Mny gFe,.7- 
Tig »Z13 1Nbo 4Six5 5073Cl, p((O,OH,H>0),. The band at 545 cm™' corresponds to Fe—O stretching 
vibrations of the flat square Fe7*O,, 

Wavenumbers (cm~ *): 3625w, 3270w, 1110sh, 1070sh, 1010s, 976s, 914, 742, 705sh, 675sh, 583w, 
545, 520, 472, 453. 


Sir17 Ikranite (Na,H30),5(Ca,Mn,REE)¢Fe**>Zr3(,Zr)(,Si)Sir4066(O,OH)¢Cl-nH>O 
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Locality: Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Cherry-red outer zones of ikranite grains from peralkaline pegmatite, from the associa- 
ton with aegirine, microcline, lorenzenite, nepheline, lamprophyllite, murmanite and 
arfvedsonite. The empirical formula is (electron microprobe) Nas.4(H30,H20),Ko.2Sr0.2REE0.6 
(Fe** Fe**), 6(Mn°*,Mn**), 7Ca3 3Zr3 3Tio.1Hfo.0o6Nbo.2Si24.0072(0H,H20),Clo 3. 

Wavenumbers (cm): 3500, 3240, 1720w, 1635, 1150sh, 1003s, 980sh, 742, 670, 520sh, 472, 
450sh, 420sh. 


Sirl8 Ikranite (Na,H;0),>(Ca,Mn,REE),Fe°*>Zr3(,Zr)(,Si)Sir40¢6(O,OH).Cl-nH>0 
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2.7 Silicates 903 


Locality: Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Brownish-yellow grains from peralkaline pegmatite, from the association with aegirine, 
microcline, lorenzenite, nepheline, lamprophyllite, murmanite and arfvedsonite. Holotype sample. 
Trigonal, space groups R3m, a = 14.167(2), c = 30.081(2) A. Optically uniaxial (+), = 1.612 
(1), = 1.615. Dmeas = 2620) g/cm”, Dea = 2.83 g/cm’. The empirical formula is Naz 5s6(H30)6.64 
Ko.27Ca3.31Sr0.46C€0.27La0.11Ndo.03 Mn”; aiFe**y 1oFe™* 1 71213.33 Tio. 14Hfo.o4  Nbo.069124072Clo.74' 
2.64H20. Strong lines of the powder X-ray diffraction pattern [d, A (I, %) (AkD] are 6.41 (41) (104), 
4.30 (91) (205), 3.521 (57) (027), 3.205 (44) (208), 2.963 (92) (315, 13-5), 2.841 (100) (404). Most part 
of Fe** has 6-fold coordination. 

Wavenumbers (cm~'): 3510, 3420, 1635w, 1000sh, 979s, 930sh, 743, 700sh, 663, 525sh, 473, 
450sh, 420sh. 


Sirl9 Alluaivite Naj9Cae(Ti,Nb)3S156074Cl-2H»O 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Colourless grains from  peralkaline pegmatite. The empirical formula is 
Nais 2Cas Mno Feo. 1Ti>2 2Nbo7 3Si2g6074Clo.g-nH»O. Weak band at 1,457 cm‘ indicates the 
presence of trace amounts of CO3;° groups. High intensity of the band at 912 cm™! reflects 
almost complete occupation of the sites M(3) and M(4) with Si. 

Wavenumbers (cm *): 1640w, 1457w, 1076s, 1041s, 1021s, 988s, 912s, 865sh, 783w, 746, 735sh, 
693w, 678w, 657w, 638w, 555, 493, 452, 430. 


904 2 IR Spectra of Minerals and Reference Samples Data 


Sir20 Alluaivite Naj9Cae(Ti,Nb)3S156074Cl-2H»O 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Colourless grains from peralkaline pegmatite. Investigated by O.A. Ageeva. Weak band 
at 1,457 cm’ indicates the presence of trace amounts of CO3* groups. High intensity of the band 
at 909 cm™' reflects almost complete occupation of the sites M(3) and M(4) with Si. 

Wavenumbers (cm '): 3480w, 1640w, 1457w, 1074s, 1040s, 1022s, 987s, 925sh, 909s, 870sh, 
782w, 746, 735sh, 693w, 678w, 657w, 638w, 552w, 493, 451, 430sh, 395. 


Sir21 Kentbrooksite (Na,REE),5(Ca,REE)gMn**3Z1r3Nb(Si5;073)OF>-2H»O 
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Locality: Amdrup Fjord, Kangerdlugssuaq intrusion, East Greenland (type locality). 

Description: Red grains from peralkaline pegmatite. Investigated by O. Johnson. The band at 
523 cm ' corresponds to Mn-O stretching vibrations. 

Wavenumbers (cm *): 3650w, 3450w, 1595w, 1410w, 1075sh, 1040sh, 1015s, 979s, 950, 924s, 
895sh, 743, 703, 683, 659, 545sh, 523, 483, 450, 405sh. 


2.7 Silicates 905 


Sir22 Eudialyte-group mineral Sirl5  NaioCasZr3S1i26074Cl:-nH20 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Very light pink grains with red fluorescence under UV radiation from peralkaline 
pegmatite. Zr-analogue of alluaivite. The empirical formula is (electron mictoprobe): 
Najo.1Ky.9Ceo.2Cag.7Mny, 1; Feo.2Ti9.2Z1r3.4Nbo.1Si26074Cl,.3-nH2O. High intensity of the band at 
931 cm! reflects almost complete occupation of the sites M(3) and M(4) with Si. 

Wavenumbers (cm~ *): 3470w, 3310w, 1500w, 1290sh, 1070s, 1030sh, 1014s, 992s, 970sh, 931s, 
742, 692, 650, 522, 482, 447. 


Sir25 Golyshevite (Na,Ca) 10 CagFexZr3NbSi75072(CO3)(OH)3-H»O 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Brown grains from the association with cancrinite, orthoclase, aegirine-augite, calcite and 
pectolite. The empirical formula is Nag 3Ko 4Cao ;Fe22Mng 2Zro 95Hfp.osNbo.7T io, 1S125072(CO3)o.8 
(OH,H20),Clo.2. 

Wavenumbers (cm ‘): 3635, 3500, 1657w, 1630w, 1520sh, 1493, 1460w, 1420w, 1145sh, 1070sh, 
1013s, 971s, 915sh, 742, 705sh, 663, 533, 476, 451, 420sh, 400. 


906 2 IR Spectra of Minerals and Reference Samples Data 


Sir26 Eudialyte Na ,5CagFe**3Z1r3(Si,Nb)(Si>;073)(O,OH,H>O)3(C1,OH)> 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, 
Russia. 

Description: Dark red grains from peralkaline pegmatite, from the association with villiaumite, 
lorenzenite, lintisite, nepheline and aegirine. Fe-deficient Mn-rich variety. The empirical formula 
is Nay5.7-Ko 2Ceo 2(Cag.o9Mn;_7_,.Na,+0,3)(Feo.gNa;3Mn,O.9_,)Zr2,.9T 19,4 Nbo.1Si9.5(Si25073)Clo.7 
(OH,H20,COs3),. 

Wavenumbers (cm~!): 1070sh, 1017s, 986s, 934s, 741, 698, 656, 529, 482, 452. 


Sir27 Golyshevite (Na,Ca) ;gCagFesZr3NbSi55077(OH)3(CO3)-H»O 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia (type locality). 


2.7 Silicates 907 


Description: Brown crystal from peralkaline pegmatite, from the association with cancrinite, aegirine- 
augite, hedenbergite, orthoclase, pectolite, thomsonite-Ca, tacharanite and calcite. Holotype sample. 
Trigonal, space group R3m, a = 14.231 (3), c = 29.984(8) Å. Optically uniaxial (—), œ = 1.628(1), 
€ = 1.6182). Dmeas = 2.89(1) g/cm’, Dea = 2.889 g/cm’. The empirical formula is 
(Nao.02Ca0.43K0.30)(Cas 02Ce0.o5Lao.o3)Fe>* 1,69Fe**o.soMNo 29Z2.97(NDo .60Sio 660.08) Si24072(OH) 2.37 
(CO3);.95Clo.21:1.01H2O. The strongest lines of the powder diffraction pattern [d, A (I, %) (hkl)] are 
4.30 (53) (205), 3.200 (46) (208), 2.971 (78) (315, 13-5), 2.848 (100) (404), 2.597 (43) (143), 2.055 (51) 
(3.2.10, 2.3.-10). 

Wavenumbers (cm~'): 3630, 3510, 3350sh, 1630sh, 1510, 1485, 1453w, 1417wm 1068s, 1006s, 
970s, 935sh, 910sh, 741, 710sh, 661, 545sh, 530, 479, 453, 398w. 


Sir28 Eudialyte-group mineral Sir28 = Naj,5(Ca3Mn3)(Fe,Zr,0)3Zr3(Si,0)2(Sing0O72)(O,OH)3:2H2O 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Brownish-orange grains from peralkaline pegmatite, from the association with 
ussingite, microcline, aegirine, analcime, villiaumite and kogarkoite. The crystal structure is 
solved. Trigonal, space group R3, a = 14.192(2), c = 30.170(5) A. The crystal-chemical formula 
is (Naj4.6Ceo.2Ko.2)[(Min;_.35Cay 2Nao 4Ceo.o5)(Cay.gNao.7Sr0.35 Yo.1C€0.05)](Fe1 4Mno.1Zr0.5s 01.0) 
Zr3 (Sio. 4Tio.2Zro.1 O0.3)(S1o.4Nbo.30O0.3)[Si24(0,0H)72]01.8(OH)o.9F0.7Clo.s:1.9H20. Weak bands 
at 1,380 and 1,505 cm’ indicate the presence of trace amounts of CO3” groups. High intensity of 
the band at 935 cm! reflects the predominance of Si in the sites M(3) and M(4). 

Wavenumbers (cm~ *): 3410, 1647w, 1505w, 1380w, 1065sh, 1012s, 979s, 935s, 742, 693, 655, 524, 
481, 454. 


908 2 IR Spectra of Minerals and Reference Samples Data 


Sir29 Aqualite (H30)gNasCag¢SrZr3 Si96066(OH)oCl-nH,O 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Lilac grains from hydrothermally altered peralkaline pegmatite, from the association 
with Fe-deficient eudialyte, stevensite, scolecite, aegirine-augite etc. Ba-rich variety. The empiri- 
cal formula is (electron microprobe) (H3O0),Naq.36Cas.76Mno.23Bao.4gSr0.31Z12.71 T19.37Nbo.23- 
Si25,1966(OH),Clo.60(SO4)o.1777H20. The absence of absorption bands in the range 
520-550 cm’ indicates the absence of Fe and Mn in the M(2) site. 

Wavenumbers (cm~ *): 3400, 1700sh, 1435w, 1407w, 1160sh, 1060sh, 1013s, 925sh, 738, 651, 
517sh, 471, 449. 


Sir31 Alluaivite Naj9Cae(Ti,Nb)3S156074Cl-2H,O 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia (type 
locality). 

Description: Colourless grains from peralkaline pegmatite, from the association with eudialyte, nephe- 
line, sodalite, potassic feldspar, arfvedsonite and aegirine. Holotype sample. Trigonal, space group 
R-3m, a = 14.046(2), c = 60.60(2) A, Z = 6. Optically uniaxial (+), € = 1.626(2), œ = 1.618(2). 
D meas = 2.109) g/cm’, Deas = 2.18 g/cm’. The empirical formula is (electron microprobe) 


2.7 Silicates 909 


Na17.475r0.28C€0.14K0.12Ba0.11La0.03(Ca4.465Mn1 47)(Ti2. 18Nbo.85Zr0.05)S125.82073.26Cl0.66'2. 75H20. 
Strong lines of the powder X-ray diffraction pattern [d, A (I, %)] are 7.14 (80), 4.30 (70), 3.36 (50), 
2.960 (100), 2.825 (100), 2.148 (70), 1.762 (80). 

Wavenumbers (cm *): 3580, 3300, 1650w, 1074s, 1040sh, 1020s, 988s, 918s, 783w, 745sh, 735, 
692, 678w, 657, 645sh, 570sh, 539w, 505sh, 491, 448, 435sh. 


Sir32 Alluaivite Naj9Cae(Ti,Nb)3S156074Cl-2H»O 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia (type 
locality). 


Description: Colourless grains from peralkaline pegmatite. Investigated by A.P. Khomyakov. 
Optically uniaxial (+), € = 1.617(2), œ = 1.609(2). 

Wavenumbers (cm): (3300), 1635w, 1075sh, 1042s, 1021s, 991s, 865sh, 781 w, 738, 690w, 677w, 
655w, 645sh, 542w, 490, 449, 430sh. 

Sir33 Carbokentbrooksite (Na, L ) 12(Na,Ce)3 CagMn7**3Z1r3Nb(Si2sO73)(OH)3(CO3) 22H20 
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910 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Dara-1 Pioz alkaline massif, Alaiskii ridge, Tien Shan Mts., Tajikistan (type locality). 

Description: Pinkish-brown grains from the association with reedmergnerite. The empirical formula 
is (electron microprobe) Nag 8Ko.65ro.4C€o.5Lao.4Ndo.2Ca6. 4Mn2 5Feo gZr3 9 Fip.j NBo.9S125073 
Clo. 3(OH,CO3,H>O),. The bands at 1,420 and 1,500 cm! correspond to C—O-stretching vibrations 


of CO;* groups. 
Wavenumbers (cm ‘): 3410, 1645w, 1500, 1420, 1070sh, 1040sh, 1013s, 974s, 922s, 741, 700sh, 
676, 660sh, 522, 481, 451, 397. 


Sir34 Carbokentbrooksite (Na, 1) o(Na,Ce)3CagMn7*3Zr3Nb(SirsO073)(OH)3(CO3)-2H»O 
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Locality: Dara-1 Pioz alkaline massif, Alaiskii ridge, Tien Shan Mts., Tajikistan (type locality). 

Description: Dark violet grains from the association with zirsilite-(Ce), quartz, microcline, aegirine, 
stillwellite-(Ce), ekanite, polylithionite, pyrochlore, fluorite, calcite and galena. Pb-bearing variety. 
The empirical formula is (electron microprobe) Najo.9Ko.4Stro.4Ceo.4Lap.3Ndo.;Pbp.3Cag.2Mnz 2- 
Feo.sZr2 gTig,1sNb1 9Sic4.g073Clo.0(OH,CO3,H>0),. The bands at 1420 and 1,502 cm~! correspond 
to C-O-stretching vibrations of CO3°~ groups. 

Wavenumbers (cm ‘): 3500sh, 3400, 1635w, 1502, 1420, 1060sh, 1024s, 1013s, 971s, 920s, 741, 


701, 678, 659, 545sh, 521, 479, 450. 


2.7 Silicates 911 


Sir35 Mogovidite Nao(Ca,Na)6CagFe2Zr3 L S195 O7>(CO3)(OH,H>+O),4 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia (type locality). 

Description: Reddish-brown grains from the association with cancrinite, nepheline, aegirine-augite, 
pectolite, zircon, andradite, scolecite and calcite. Holotype sample. The crystal structure is solved. 
Trigonal, space group R3m, a = 14.232(3), c = 30.210(3) A. Optically uniaxial (—), œ = 1.618 
(1), € = 1.611(2). Dineas = 2.90(1) g/cm? (volumetric method), Deaic = 2.908 g/cm>. The empiri- 
cal formula is (Nag ¢7Ca4.osKo.24Ce0 06-a0,03)Cag. ooFe™ "1 agFe**o.sgMno 30Z13,02Tio,o9(Nbo.40Sio.71) 
S194072(OH)2 96(CO3)1.03 Clo.46:0.74H2O. The strongest lines of the powder X-ray diffraction 
pattern [d, A (I, %) (hkl)] are 4.31 (64) (205), 3.213 (100) (208, 306, 036), 3.027 (65) (119, 11-9, 
042), 2.977 (91) (315, 13-5), 2.859 (79) (404). 

Wavenumbers (cm *): 3460w, 3300sh, 1620sh, 1515, 1490, 1456, 1418w, 1100sh, 1060sh, 1014s, 
972s, 928s, 875sh, 738, 700sh, 659, 545sh, 529, 482, 452. 


Sir36  Eudialyte-group mineral Sir36 (Na,H30,H>2O),5Ca¢(O,Fe)3Zr3(Si,Nb, 0)(Si25073)(O,OH, 
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912 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Black zones in feklichevite from peralkaline pegmatite, from the association with 
cancrinite, orthoclase, aegirine-augite, pectolite, thorite, lueshite and thomsonite-(Ca). Fe- and 
Na-deficient analogue of eudialyte. The empirical formula is (H30,H2O),.Nag 69Bao.27S10.25Ko.25- 
Cae 39F ep. 997Mng 18ZF3 12S125.590073(SO4)0.21Clo.79(OH,H2O0,CO3),. Weak bands at 1,502, 1,485 and 
1,456 cm’ indicate the presence of trace amounts of CO3” groups. 

Wavenumbers (cm ‘): 3525, 3400, 3230sh, 1670sh, 1632w, 1502w, 1485w, 1456w, 1140sh, 1114, 
1018s, 973s, 926s, 740, 703, 663, 527, 476, 450. 


Sir37 Taseqite Na, .Sr3CagFe~*3Zr3Nb(Si.<O73)(O,OH,H50)3Cl, 
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Locality: Yukspor Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Brown grains from the association with ancylite-(Ce), microcline and aegirine. CO3” - and 
H,O-bearing variety. The empirical formula is Naj20(Srj.3Naoo9Ko5Cag2Bag,1)(Cas.7Mno 3) 
(Fe, 6Mn, 4)Zr3,1Tig. ;Nbo.7Si2s073(0,0OH),Clo 6(CO3)9.5-7H20. The bands at 1,420 and 1,508 cm™! 
confirm the presence of CO,” groups. 

Wavenumbers (cm ‘): 3450, 1655w, 1508, 1420, 1060sh, 1010s, 969s, 920s, 741, 700, 670sh, 657, 
546, 523, 480, 452. 


Sir38 Manganoeudialyte Na,4CagMn3Zr3[Sir6072(OH)2|Clo-4H2O 
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2.7 Silicates 913 


Locality: Poços de Caldas alkaline massif, Minas Gerais, Brazil (type locality). 

Description: Purple grain from peralkaline pegmatite, from the association with eudialyte, K-feldspar, 
nepheline, aegirine, analcime, sodalite, rinkite, lamprophyllite, astrophyllite, titanite, fluorite, and 
cancrinite. Holotype sample. Trigonal, space group R3m; a = 14.2418(1), c = 30.1143(3) A, 
Z = 3. Optically uniaxial (+), œ = 1.603(2), € = 1.608(2). Dmeas = 2.89(1) g/cm”, Deac = 2.935 

g/cm”. The empirical formula is H12.08Na12.05Sr0.90K0.39La0.03C€0.02Cas5.93(Mn1 54Fe1.18)Z13.03 
Nbo.28Alo.25sHfo.04T10.18S125.20079.40Cl0.87F0.13. The strongest lines of the powder diffraction 
pattern [d, A (I, %) (hkD] are 6.421 (37) (104), 4.329 (30) (205), 3.526 (46) (027), 3.218 (100) 
(208), 3.023 (25) (042), 1.609 (77) (4.1.15), 1.605 (41) (4.0.16). 

Wavenumbers (cm ‘): 3440, 1677w, 1620w, 1135sh, 1050sh, 1017s, 978s, 933s, 740, 696, 661, 
580w, 540sh, 529, 477, 450, 415sh. 


Sir39 Voronkovite Na,5(Na,Ca,Ce)3(Mn,Ca)3Fe**3Z1r3Sixg¢07>(OH,O)4,Cl-H,O 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia 
(type locality). 

Description: Orange-brown grains from peralkaline pegmatite, from the association with microcline, 
sodalite, nepheline, aegirine, terskite, lomonosovite, vuonnemite, shkatulkalite, mangan-neptunite, 
sphalerite, etc. Holotype sample. Trigonal, space group R3,a = 14.205(7), c = 30.265(15) A,Z = 3. 
Optically uniaxial (+), @ = 1.610(2), € = 1.619(2). Dineas = 2.97(2) g/em?, Deas = 2.95 g/cm’. The 
crystal-chemical formula is (Na13.965r0.54K0.19)(Naı .64Ca0.92C€0.265La0.18)(Mn2.06Ca0.81REE0.13) 
(Fe; 54Zr0.60Nao.48Nbo.21 Tio.13Hfo0.04) Zr3.00(S11 .91Al0.09)S124072[(0H)2.98 O1.02](Clo.39F0.35) 1.23H20. 

Wavenumbers (cm ~'): 3500, 3360w, 3200sh, 1685sh, 1630w, 1455w, 1436w, 1380w, 1075sh, 
1013s, 994s, 933s, 755sh, 739, 697, 661, 540sh, 530, 481, 457, 397. 


914 2 IR Spectra of Minerals and Reference Samples Data 


Sir40 = Eudialyte-group mineral Sir40 Na,s5(Ca3Mn3)(Na,Mn,Zr)3Z13(S1,Nb)9(Sip407>) 
(O,OH)3F-H,O 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Pink grains from peralkaline pegmatite. Mn-analogue of raslakite. The crystal structure 
is solved. Trigonal, space group R3, a = 14.182(7), c = 30.37(1) A. Optically uniaxial (+), 
€ = 1.614, m= 1.611. The crystal-chemical formula is (Naj42Sto4sREEo25Ko ,)[Mnz 0 
(Cag {REE 9) |[CNai.s(Mino 6Feo.15)(Zro.4Hfo.05)](Zr2.0Tio.1)(Si16Nbo.4) (Si2z4072)(O,OH)3 35 Fo.s 
Clo 3°0.65H,O. 

Wavenumbers (cm~ '): 3380, 1630w, 1075sh, 1012s, 990s, 934s, 739, 696, 658, 592w, 530, 480, 
465, 450sh, 420sh. 


Sir42 Aqualite (H30)gNayCagSrZr3Si.6O66(OH)oCl-nH2O 
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2.7 Silicates 915 


Locality: Inagli alkaline—ultrabasic massif, Aldan shield, Sakha Republic (Yakutia), Eastern Siberia, 
Russia (type locality). 

Description: Pink grains from the association with natrolite, microcline, eckermannite, aegirine, 
batisite, innelite, lorenzenite, thorite and galena. Holotype sample. The crystal structure is solved. 
Trigonal, space group R3, a = 14.078(3), c = 30.24(1) A, Z = 3. Optically uniaxial (+), @ = 
1.569(1), e = 1.571(2), Dmeas = 2.582), Deale = 2.66 g/cm’. The crystal-chemical formula is 
[(H30)sNa2.7K1.2Sro.5Bao.5]Fe0.2Mno.1 (Cas 8Ce0.2)(Zr2.9Ti0.1)(Si25.6Tio.2Al0.2)(0,0H)72(0H)2.8Cl1 2: 
nH,O. The strongest lines of the powder X-ray diffraction pattern [d, A (I, %)] are 11.43(39), 
10.50(44), 7.06(42), 6.63(43), 4.39(100), 3.621(41), 2.987(100), 2.850(79). 

Wavenumbers (cm~*): 3550sh, 3325, 2930w, 2640w, 1637, 1140sh, 1075sh, 1020s, 995sh, 930s, 
741, 645, 525sh, 477, 450, 415sh. 


Sir43 Andrianovite Naj,.(K,Sr,Ce)3CagMn3Zr3Nb(Si55073)(O,H,0,OH)s> 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia (type 
locality). 

Description: Yellow rims around eudialyte grains. Holotype sample. Associated minerals are aegirine, 
sodalite, microcline, natrolite, lomonosovite, lamprophyllite, mosandrite and villiaumite. with 
cancrinite, nepheline, aegirine-augite, pectolite, zircon, andradite, scolecite and calcite. Holotype 
sample. The crystal structure is solved. Trigonal, space group R3m, a = 14.281(4),c = 30.243(7) A, 
Z = 3. Optically uniaxial (—), œ = 1.6222), e = 1.617(2). Dmeas = 2.930) g/cm? (volumetric 
method), Deae = 3.02 g/cm’. The crystal-chemical formula is Naj209(Ky 40Sr0.97REE0.60Ba0.04) 
(Cas.90Y0.08)(Mn1 8 Fe”; 19)(Zr2 96Hf0.04)(Nbo.69510.27 Tio.05Al0.01) (S125073) [O3. 14(0H)o.52][CH20) 30 
(CO3)o.42Clo.28]. The strongest lines of the powder X-ray diffraction pattern [d, A (I, %) (hkl)| are 6.447 
(60) (104), 5.719 (40) (202), 4.322 (71) (205), 3.540 (38) (027), 3.222 (70) (208), 3.170 (50) (217), 
2.982 (100) (315), 2.860 (94) (404). 

Wavenumbers (cm *): 3480, 3290, 2890, 1650w, 1074s, 1050sh, 1017s, 976s, 940sh, 922s, 900sh, 
740, 700sh, 680, 660sh, 545w, 526, 480, 452. 


916 2 IR Spectra of Minerals and Reference Samples Data 


Sir45 Ferrokentbrooksite © Na,5CagFe**3Zr3Nb(Si.;O73)(O,OH,H»O)3(C1,F,OH)> 
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Locality: Outcrop at the Petrelius river, Khibiny alkaline complex, Kola peninsula, Murmansk 
region, Russia. 

Description: Reddish-brown grains from the association with georgbarsanovite. The crystal structure 
is solved. Trigonal, space group R3m, a = 14.276(4), c = 29.99(1) A, Z = 3. The empirical 
formula is (electron microprobe) Naj,36Ko3Sro.6REEo4Ca6., Fe; 9Mn1.1Zr3 oNbp.3S125073Clo.9 
(O,OH,H20,F)4 1. Weak bands at 1,423 and 1,502 cm~' indicate the presence of trace amount 
of CO3% groups. The bands at 525 and 545 cm’ correspond to Fe—O stretching vibrations of 
[Fe**Os] (tetragonal pyramid) and [Fe7*O,] (flat square), respectively. 

Wavenumbers (cm~: 3540w, 3420sh, 1502w, 1423w, 1105sh, 1075sh, 1050sh, 1021s, 976s, 928s, 
741, 689, 655, 545, 525, 479, 452. 


Sir47 Eudialyte Na,5CagFe7*3Zr3(Si,Nb)(Si.;O73)(O,OH,H5O)3(C1,OH)> 
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2.7 Silicates 917 


Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Raspberry pink grains from peralkaline pegmatite, from the association with micro- 
cline, nepheline, aegirine, lamprophyllite and fluorapatite. The crystal structure is solved. 
Trigonal, space group R3m, a = 14.257(3), c = 30.05(2) A. The band at 542 cm”! corresponds 
to Fe-O stretching vibrations of the flat square Fe**Ox. 

Wavenumbers (cm): 3340w, 1075sh, 1050sh, 1020s, 993s, 972s, 933s, 741, 700, 656, 542, 480, 
451, 415sh. 


Sir49 Feklichevite Na,;Cao(Fe**,Fe~*)2Zr3Nb[Si>;073](OH,H>O,C1,O); 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia (type locality). 

Description: Dark brown crystals from peralcaline pegmatite, from the association with potassic 
feldspar, cancrinite, aegirine-diopside, pectolite, titanite, hematite and pyrrhotite. Holotype sample. 
Trigonal, space groups R3m, a = 14.255(1), c = 30.170(2) A. Optically uniaxial (—), œ = 1.616 
(1), e= 1.620(1). Dmeas = 2.87 g/em®, Deac = 2.869 g/cm°. The empirical formula is 
Nayo.g0(Caz.3sNao.33S0,08C€o,03Lao,02)Cag(Fe 1 21Fe~*o,g7)(Zr'2.gsHfo,09T ipo) Nbo.ssl(Sizs.2sMno 21) 
O73] [(OH); 1200.26 CH20)1.67][(OH)).29Clo.52Fo.19]. Strong lines of the powder X-ray diffraction 
pattern [d, A (I, %) (hkl)] are 4.31 (55) (205), 3.218 (56) (208), 3.036 (43) (119, 11-9, 042), 2.977 (81) 
(13-5, 135), 2.854 (100) (404), 2.602 (44) (039, 309). Weak bands at 1,415, 1,480 and 1,510 cm! 
indicate the presence of trace amounts of CO3*~ groups. 

Wavenumbers (cm ‘): 3520w, 3400sh, 1650w, 1610w, 1510w, 1480w, 1415w, 1130sh, 1065sh, 
1013s, 973s, 930sh, 910sh, 742, 702, 683, 667, 640sh, 533, 479, 454, 387. 


918 2 IR Spectra of Minerals and Reference Samples Data 


Sir50 = “*Potassic-hydroeudialyte”’ (H30,Na) ,>(K,Na)3Ca.(Fe>*,C,Zr)3Z1r3Na(Sir5073)(O,OH, 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Light rose-coloured grains from hydrothermally altered peralkaline pegmatite. The crystal 
structure is solved. Trigonal, space group R3m, a = 14.245(3), c = 30.12(3) A. The empirical 
formula is (taking into account structural data) H4 (H3O0)s5 60Na3.30K2.20Sro.26REEp 05 
Fe**) osMno.13Cas 50Zr3 35Tio.24Nbo.05Al0.13Si24.87072Cl1 59220. 

Wavenumbers (cm): 3565sh, 3520, 3300, 3210, 1632, 1190sh, 1060sh, 1009s, 975s, 920sh, 800sh, 
736, 656, 520sh, 464, 450, 410sh. 


Sir51 Labyrinthite (Na,K,Sr)35Ca,.Fe3Zre Ti(Sis }O144)(O,0H,H 0) Cl, 
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2.7 Silicates 919 


Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia (type 
locality). 

Description: Dichroic (raspberry pink to greyish-brown) grains in a rim around a large grain of eudialyte 
from peralcaline pegmatite, from the association with villiaumite, microcline, nepheline, aegirine, 
barytolamprophyllite, belovite-(Ce) and lomonisovite. The crystal structure is solved. Centrosymmet- 
ric variety. Trigonal, space group R-3m, a = 14.243(3), c = 60.907(8) A. The crystal-chemical 
formula is (Z = 1) {(Naq3.38 Y 1.62)(Cai7,, REEo 9)(Zrg.ssNbo.45)[(K4.44511.5)Fe3 06] [Si3.34(OH)3.84T 11.32 
Nbo.36(OH)s 04] [$1309 ]6l$190 27 ]6F3,6Cla.4 } { (Nag2,.3Ca2.7)(Caj7,,REEo.9) (Zrg.ssNbo.45)[Min4 g6Fe2 61 
(OH)4 g6][Si6.o(OH)6.0][SizOo]6[Sig9027]6F3.9H2O;.}. High intensity of the band at 929 cm™! 
reflects the predominance of Si in the sites M(3), M(3)’, M(4) and M(4)’. 

Wavenumbers (cm~ *): 3320w, 1655w, 1060sh, 1007s, 992s, 970sh, 929s, 737, 679, 641, 540sh, 522, 
479, 447. 


Sir53 Labyrinthite (Na,K,Sr)35Ca,2Fe3Zre T1815 ;O144)(O,OH,H 20) Cl, 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia (type 
locality). 

Description: Pink grains from the association with villiaumite, aegirine and barytolamprophyllite. 
Confirmed by single-crystal X-ray diffraction pattern. The empirical formula is (Z = 6) 
Naı5.3Sro.1C€0.1 Yo.1Ca6.2Mno 7Fe, 4Zr3 1 Tig 3S125,7072(O,F,OH,H20),Clo7. High intensity of the 
band at 928 cm~' reflects the predominance of Si in the sites M(3), M(3)’, M(4) and M(4)’. 

Wavenumbers (cm ‘): 3445w, 3330w, 3060sh, 1640w, 1065sh, 1015sh, 989s, 970sh, 928s, 737, 
699, 643, 541, 526, 478, 449, 410sh. 


920 2 IR Spectra of Minerals and Reference Samples Data 


Sir54 Eudialyte Na ,5CagFe**3Z1r3(Si,Nb)(Si>;073)(O,OH,H>O)3(C1,OH)> 


1.0 
a O 

0.8 

oO 

oO 

S 

z 

+ 

= 0.6 

= 

N 

S 

fae) 

$ 

= 
0.4 
0.2 


500 1000 1500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Purplish-red grains from peralcaline pegmatite, from the association with microcline, 
nepheline, aegirine, magnesio-arfvedsonite and lamprophyllite. The empirical formula is (electron 
microprobe) Naj4.4Ko 3Ceo 13Cag.oMino gFe 1 9Zr2.7T19,3Nbo 2Si25,g072(0,0H,H20),Clo.9. The band 
at 542 cm’ | corresponds to Fe**—O stretching vibrations. 

Wavenumbers (cm): 3565w, 3300w, 1080sh, 1050sh, 1021s, 996, 972s, 935s, 905sh, 741, 700, 
659, 542, 480, 453. 


Sir55 Eudialyte Na,5CagFe7*3Zr3(Si,Nb)(Si.;O73)(O,OH,H>5O)3(C1,OH)> 
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Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Brownish-red crystal from the association with nepheline, aegirine, lorenzenite and 
lamprophyllite. The empirical formula is (electron microprobe) Naj43Ko3Ceo3Lag2Ndo , 
(Cas 6Mno.4)(Fes sMng 5)Zr3 oTio.1Nbo 3Si2s 4072(0,0H,H>0),Cl, 2. The bands at 546 and 535 cm! 
corresponds to M(2)-O stretching vibrations, where M(2) = Fe** and Mn”, respectively. Weak bands 
at 1,433 and 1,500 cm™' indicate the presence of trace amounts of CO3% groups. 

Wavenumbers (cm ‘): 3460w, 1500w, 1433w, 1080sh, 1050sh, 1020s, 976s, 922s, 741, 702, 658, 
546, 535sh, 481, 454. 


2.7 Silicates 921 


Sir56 Eudialyte Na,5CagFe**3Z1r3(Si,Nb)(Si>;073)(O0,OH,H>O)3(C1,OH)> 
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Locality: Norra Karr, Gränna, Jönköping, Smaland, Sweden. 

Description: Orange-brown grains from peralkaline pegmatite. The empirical formula is (electron 
microprobe) Naı3.9K0.3C€0.2Lao.1 (Cas. 2Mno.8)(Fe2.5sMno.2)Zr3.4Nbo.3S1i25 4072(0,0H,H20),C1; 1. 

Wavenumbers (cm_‘): 3670w, 3260w, 1650w, 1125sh, 1050sh, 1018s, 972s, 932s, 905sh, 740, 697, 
661w, 541, 475, 456. 


Sir57 Davinciite Na;2K3CasFe”:Zr3[Si26073(0H)] (O,OH) Ch. 
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Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Red grains from peralkaline pegmatite. The empirical formula is (electron microprobe) 
Naz1.7K3 gSfo.2Ceo. Cag. pFe,.7Mno 1Zr3 ol Sing6973(OH) ](O,OH),Cl, 6. The bands at 545 and 
528 cm’ correspond to stretching vibrations of the flat square Fe**O, and tetragonal pyramid 
(Mn,Fe)Os, respectively. High intensity of the band at 927 cm™' reflects almost complete 
occupation of the sites M(3) and M(4) with Si. 

Wavenumbers (cm~ *): 3410, 3250w, 1064s, 1043s, 1027s, 1004s, 991s, 959, 927s, 738, 707, 683, 
643, 545, 528, 482, 455. 


922 2 IR Spectra of Minerals and Reference Samples Data 


Sirs8 Manganokhomyakovite Na,»Sr3CagMn**3Zr3W(Si>5073)(0,0H,H>0)3(OH,Cl)> 
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Locality: Poudrette (Demix) quarry, Mont Saint-Hilaire, Rouville RCM (Rouville Co.), Montérégie, 
Québec, Canada (type locality). 

Description: Orange-red grains from peralkaline pegmatite, from the association with aegirine, 
albite, analcime, annite, cerussite, galena, kupletskite, microcline, molybdenite, natrolite, pyrite, 
pyrrhotite, sodalite, sphalerite, titanite, wohlerite and zircon. Holotype sample. Investigated by O. 
Johnsen with coauthors. Trigonal, space group R3m, a = 14.282(3), c = 30.12(1) A, 7, = 3, 
Optically uniaxial (—), œ = 1.629(1), € = 1.626(2). Dineas = 2.90(1) g/cm”, Deac = 2.908 g/cm’. 
The empirical formula is (Na 1.51K0.30C40.25Sr0.04REE0.07)Sr3Ca6(Mn2 04F€1 23) (Zr2 91Hfo.03T1o.01) 
(Wo.66Nbo.41Ta0.01)(Si24.60Alo.01)073(0,0OH,H20)3 790(OH .19Clo.g1). The strongest lines of the pow- 
der X-ray diffraction pattern [d, A (I, %) (hkD] are 11.500 (90) (101), 9.535 (70) (012), 6.452 (50) 
(104), 6.072 (50) (021), 5.735 (50) (202), 3.406 (50) (131), 3.213 (50) (208), 3.167 (50) (217), 2.980 
(100) (315), 2.856 (50) (104). The bands at 1,420 and 1,510 cm“! indicate the presence of CO” 
groups. 

Wavenumbers (cm~®: 3550w, 3325w, 1510w, 1420w, 1075sh, 1060sh, 1017s, 975s, 922s, 740, 
701, 683, 656, 545w, 523, 479, 450, 398. 


Sir59 Davinciite Na,.K3Ca¢Fe**3Zr3[Si.~073(OH)](O,OH).Ch. 
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2.7 Silicates 923 


Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Dark red grains from peralkaline pegmatite. The empirical formula is (electron micro- 
probe) Naı3.0K4.2Ca5 .95r0.4Mno.2Cas.sFe1 6 Tio.1Zr2.9Nbo.1[Si26073(0H)]|(O,O0H)Cl;.7. The bands 
at 545 and 527 cm™' correspond to stretching vibrations of the flat square Fe7*O, and tetragonal 
pyramid (Mn,Fe)Os, respectively. High intensity of the band at 927 cm! reflects almost complete 
occupation of the sites M(3) and M(4) with Si. 

Wavenumbers (cm '): 3490w, 3260w, 1645w, 1066s, 1044s, 1026s, 1005s, 990s, 961s, 927, 738, 
707, 682, 643, 545, 527, 480, 454. 


Sir61 Raslakite Na,5Ca3Fe3(Na,Zr)3Z1r3(S1,Nb)(Si155073)(OH,H»O)3(C1,OH) 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, 
Russia (type locality). 

Description: Red grains with rims of terskite from peralkaline pegmatite, from the association with 
microcline, aegirine, nepheline, lamprophyllite, kazakovite and fluorcaphite. Holotype sample. The 
crystal structure is solved. Trigonal, space group R3, a = 14.229(7), c = 30.019(15) A, Z = 3. 
Optically uniaxial (+), œ = 1.608, € = 1.611. Dmeas = 2.95C1) g/cm”, Digg = 2.945 g/cm’. The 
empirical formula is Na16.02Ķ0.32Ca3.13Sr0.21M80.22F€2.17Mn0.88C€0.16Lä0.08Ndo.08T1o0.14Zr3.80Hfo0.06 
Nbo.17Alo.16 Si25.40 Cli. 18H4.66076.465. The strongest lines of the powder X-ray diffraction pattern 
[d, A (I, %) (hkl)] are 4.311 (66) (205), 4.095 (37) (116, 11-6), 3.209 (58) (208), 3.023 (40) (119, 11- 
9), 2.974 (86) (315, 13-5), 2.853 (100) (404). Weak band at 1,435 cm™! indicates the presence of 
trace amounts of CO3% groups. 

Wavenumbers (cm *): 3480w, 3370w, 1620w, 1435w, 1075sh, 1050sh, 1018s, 980s, 936s, 742, 
696, 657, 531, 479, 458. 


924 2 IR Spectra of Minerals and Reference Samples Data 


Sir62 Oneillite Na,5Ca3Mn3Fe3Zr3Nb(Si75073)(0,OH,H2O)3(OH)> 
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Locality: Poudrette (Demix) quarry, Mont Saint-Hilaire, Rouville RCM (Rouville Co.), Montérégie, 
Québec, Canada (type locality). 

Description: Yellowish brown grain from the association with albite, sodalite, pyrite and aegirine. 
Holotype sample. The crystal structure is solved. Trigonal, space group R3, a = 14.192(1), 
c = 29.983(3) A, Z = 3. Optically uniaxial (—), œ = 1.6450(3), e = 1.6406(3). Dmeas = 3.20 
(3) g/cm”, Daje = 3.22 g/cm”. The empirical formula is Naj437REE,.53Ca3.13Sro.21Mgo.22- 
Fes 17Mno sgCeo,16L40.08Ndo.08Ti0.14Z13.30Hfo.06 Nbo.17Alo.16 Si25.40 Cli. 18H4.66076.465. The stron- 
gest lines of the powder X-ray diffraction pattern [d, A (I, %) (AkD] are 11.348 (44) (101), 7.100 
(33)(110), 6.021 (36) (021), 5.683 (31) (202), 4.291 (36) (205), 3.389 (43) (-141), 3.199 (31) (208), 
3.150 (35) (-237), 2.964 (100) (-345), 2.844 (89)(404). Confirmed by IR spectrum. Weak bands at 
1,454 and 1,473 cm™! indicate the presence of trace amounts of CO3% groups. 

Wavenumbers (cm): 3310w, 1473w, 1454w, 1070sh, 1014s, 977s, 925s, 741, 703, 687, 660, 
630sh, 540sh, 522, 484, 454, 406. 


Sir63 Labyrinthite (Na,K,Sr)35Ca,2Fe3Zre T1815 ;O144)(O,OH,H2O) Cl 
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2.7 Silicates 925 


Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia (type 
locality). 

Description: Pink grain from the association with K-feldspar, sodalite, alkali amphiboles, aegirine, 
pectolite, lamprophyllite, lomonosovite, villiaumite and lovozerite-group minerals. Holotype 
sample. The crystal structure is solved. Trigonal, space group R3, a = 14.239(1), c = 60.733 
(7) A, Z = 3. Optically uniaxial (+), œ = 1.597(1), e = 1.601(1). Deas = 2.88(2) g/cm”, 
Deac = 2.87 g/cm’. The empirical formula is (Na33.30ĶK1.455Sr0.74)(Ca11.77C€0.10)Fe2.19Mn0.87) 
Zrťs 941 19.529151.26O0144.48(0H) 4.29 Clz95F0.36'3H20. The strongest lines of the powder X-ray 
diffraction pattern [d, A (I, %) (hkD] are 5.70 (34) (024), 4.324 (68) (0.2.10), 3.550 (39) (220), 
3.230 (44) (0.2.16), 3.173 (34) (1.2.14), 3.049 (36) (1.1.18), 2.977 (100) (1.3.10), 2.853 (88) (048), 
2.685 (38) (140), 2.605 (36) (0.3.18). 

Wavenumbers (cm~ *): 1064s, 1023s, 993s, 961, 929s, 740, 696, 650, 540, 527, 481, 453. 


Sir64 “Hydroeudialyte” (H;0,H>0,Na),5Ca¢(LJ,Fe**)3Zr3Six6(O,OH)73(OH,Cl) 
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Locality: Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Light rose-coloured grains from hydrothermally altered peralkaline pegmatite. The 
crystal structure is solved. The analogue of aqualite with doubled c parameter. The empirical 
formula is (electron microprobe) Naz 3K> oREEo.1Sro.65Ca1 1.1 Mno. 2Fes 2Zrs gTip 3Alp 2Si51. gNbo 15 
O144(0,0H,H20),. 

Wavenumbers (cm ‘): 3645sh, 3440sh, 3330, 3100sh, 1650sh, 1627w, 1490sh, 1155sh, 1050sh, 
1007s, 973s, 920sh, 738, 695sh, 655w, 530sh, 471, 455, 415sh. 


926 2 IR Spectra of Minerals and Reference Samples Data 


Sir65 Ferrokentbrooksite (Na,REE),sCagFe7*3Zr3Nb(Si»5073)(O,OH,H>O)3(C1LF,OH)> 
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Locality: Zaangarskiy (Srednetatarskiy) alkaline massif, Eastern Siberia, Russia. 

Description: Brown-red grains from  peralkaline pegmatite. The empirical formula is 
Najo.95(Nay.1sREEp 99Ko,34Cao.33Sto,19)(Cag.24Mny 76)(Fe~* 113M 92Fe™* 0 63Zt0.32)(Z12.94Ti9,06) 
Nbo.s6 Sio,02Al0.34(S125073)Clo.g(O,OH,H20,F),. 

Wavenumbers (cm~ '): 3505, 3410w, 3240sh, 3030sh, 1625w, 1490w, 1423w, 1140sh, 1070sh, 
1014s, 974s, 929s, 895sh, 742, 699, 686, 657, 525, 480, 452, 400sh. 


Sir66 Raslakite Na,5Ca3Fe3(Na,Zr)3Z1r3(S1,Nb)(Si155073)(OH,H2O)3(C1,OH) 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, 
Russia (type locality). 

Description: Red grains from the association with microcline, aegirine, nepheline, barytolampro- 
phyllite, tisinalite and lorenzenite. The empirical formula is Nai6.3Ko.4C€o.2Lao.1(Ca2 9Mno.1) 
(Fez »Mno_g)Z1r3 6 Tig.3Feo, 1; Nbo.1Si25,9073(OH,H20),Cl) 2. 

Wavenumbers (cm): 3490w, 3345w, 1640w, 1075sh, 1055sh, 1019s, 983s, 937s, 743, 697, 658, 
545sh, 531, 480, 456, 397w. 


2.7 Silicates 927 


Sir67 Eudialyte-group mineral Sir67 Na,(REE,Na)sCag(Fe”,Mn,Na)-Zrz(Si,Nb)(Si25073) 
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Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Pink grains from the association with fersmanite. REE-analogue of eudialyte. The 
empirical formula is (electron microprobe) Nayj2¢6g[(Ceo6olao.30Ndo.19 Y0.32)Nay.42Ko.17] 
Ca3.63Mno.79F€1 ogZr2.g9TIo,02Nbo.20Alo.02Si25.77073Clo.55(O,OH,H20),. 

Wavenumbers (cm~ *): 3580, 3515, 3375, 1647, 1135sh, 1080sh, 1055sh, 1019s, 973s, 932s, 900sh, 
740, 697, 662, 540, 475, 456. 


Sir68 Eudialyte-group mineral Sir68 Naj,5Ca3Fe3(Zr,Na)3(Zr,T1)3(S1,Nb)(Si75073)(OH,H2O)3 
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Locality: Shkatulka pegmatite, Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola 
peninsula, Murmansk region, Russia. 

Description: Red grains from peralkaline pegmatite. Hyperzirconium analogue of raslakite. The 
empirical formula is Naj5 3Ko.2St0.4Y0.4Ca2.6Fe1.7Mno gZr4.7Ti9 3Nbo 3S125,7073Clo.g(OH,H20),. 

Wavenumbers (cm *): 3450, 1628, 1073, 1017s, 975s, 937s, 744, 693, 656, 529, 477, 462. 


928 2 IR Spectra of Minerals and Reference Samples Data 


Sir71 Eudialyte Na,5CagFe**3Z1r3(Si,Nb)(Si>;073)(O,OH,H>O)3(C1,OH)> 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Brownish-yellow grains from peralkaline pegmatite, from the association with villiaumite, 
lorenzenite and lintisite. The empirical formula is (electron microprobe) Naj,2Ko7Sro, 
(Cag 2Mn, 5Ceo 2Lag 1) (Fe 3219 4Mno 3Na;_.0)(Zr2 9Hfo,1)(Sio. gNbo.1Alo.1)Si2s073Cl, 1(O,OH,H20),. 

Wavenumbers (cm~: 3500w, 1065sh, 1015s, 993s, 932s, 741, 693, 653, 524, 484, 450. 


Sir73 Eudialyte Na ,5CagFe**3Z1r3(Si,Nb)(Si>;073)(O0,OH,H>O)3(C1,OH)> 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Dark brownish-red coarse-grained aggregate forming core of peralkaline pegmatite. 
Associated minerals are ussingite, murmanite, sodalite, microcline, nepheline, aegirine, 
arfvedsonite, ilmenite and belovite-(Ce). The empirical formula is (electron microprobe) 
Najs5.sko.2Sto,sREEo 3Caq.sMnj; oFe2.3Zr3 479. 2Nbo.2Si25.3072(0,0H,H20,F),Cl;.;. The band at 
533 indicates that iron has 5-fold coordination. 

Wavenumbers (cm~!): 3390w, 1050sh, 1018s, 979s, 936s, 744, 700, 657, 533, 481, 455. 


2.7 Silicates 929 


Sir75 ŒEudialyte-group mineral Sir75  (Na,H30,H2O))5Ca6(L),Fe)3Zr3(Si,Nb,L))(Sio5073) 
(O,0H,H20)3(OH,Cl)2 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Dark brown grains from the association with cancrinite, aegirine-augite, pectolite and 
zeolites. Fe- and Na-deficient analogue of eudialyte. The empirical formula is (H30,H.2O), 
Naz 2Bao.1 Ko., REEo 3Cag.2Fe; oMno.2Zr2.85T10.15Nbo.2Al0.1S125.0073(S04)0.25Cl0.7(0H,H20, 
CO3),. Compare eudialyte-group mineral Sir36. 

Wavenumbers (cm _‘): 3520, 3260, 1640w, 1400, 1200sh, 1140sh, 1055sh, 1014s, 977s, 930s, 740, 
693, 657, 523, 476, 451, 420sh. 


Sir77 Eudialyte Na,5Ca,Fe7*3Z1r3(Si,Nb)(Si.;O73)(O,OH,H50)3(C1,OH)> 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Pink grains from peralkaline pegmatite. K- and Ti-rich variety. The empirical formula 
is (electron microprobe) Naj4.5K> 2Sro.4Cag oFe; 2Mno.3Z1ry 9 T1,.1Si9.5(S125073)Cl, 3(0,OH,H20),. 

Wavenumbers (cm~ *): 3420, 1630w, 1450w, 1064, 1026, 1010sh, 993s, 927s, 738, 700sh, 647, 
520sh, 527, 483, 455, 400sh. 


930 2 IR Spectra of Minerals and Reference Samples Data 


Sir78 Zirsilite-(Ce) (Na,Z)>(Ce,Na)3CagMn*3Z1r3Nb(Si55073)(OH)3(CO3)-H»O 
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Locality: Dara-1 Pioz alkaline massif, Alaiskii ridge, Tien Shan Mts., Tajikistan (type locality). 

Description: Pinkish-brown grains from the association with reedmergnerite. The empirical formula 
is (electron microprobe) H*.Najo9Ko.3Sto.6REE, 1 Y0.1Cas.sMn3 3Feo.5Zr2.7Tio.15Nb1 oSiza.s 
O72(O,OH,H20,CO3),Clo.2. The bands at 1,415, 1,427 and 1,502 cm! correspond to C—O- 
stretching vibrations of CO3~~ groups. 

Wavenumbers (cm ‘): 3475w, 3300w, 1640w, 1502, 1427, 1415, 1075sh, 1018s, 973s, 920s, 738, 
669, 676, 654, 521, 477, 449, 398. 


Sir80 Rastsvetaevite Nao7K pCa) 2Fe3Zr6S14(S13009)4(S19027)4(0,OH,H>O).6Cl> 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia 
(type locality). 

Description: Purplish-red grains from peralkaline pegmatite, from the association with nepheline, 
sodalite, potassium feldspar, aegirine, ilmenite, etc. The empirical formula is (electron micro- 
probe, Z = 3) Na29.2K7 5REEo.2Sr0.6Ca1 1 .29Mn0.4Fe3.1Zrs5 6 Tio.69152Nbo.10144(0,0H,H20),Cl; 2. 

Wavenumbers (cm~ '): 3350w, 1071s, 1041s, 1030s, 1005sh, 993s, 961, 925s, 736, 705sh, 687, 640, 
541, 526, 479, 447. 


2.7 Silicates 931 


Sir81 Labuntsovite-L] NavK>(L1,Ba)o(LI,Mn)Tig(S14012)2(0,OH)4-nH,O 
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Locality: Hackman valley, Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Orange crystals from the association with natrolite, aegirine, catapleiite, clinobarylite, 
fluorite and galena. The empirical formula is (electron microprobe, Z = 1) NagooK3.8gBaj.51 
Mno .61F€0.18 Tis. 29Nb1 77(06.s8s0H1 42)[Si14O12]4-nH2O. The crystal structure is solved. Monoclinic, 
space group C2/m, a = 14.298(7), b = 13.816(7), c = 7.792(3). The crystal-chemical formula is 
Naz 5K4[Ba,_5(Mn,Fe)o 9(H20)1.][Ti7.sNbo 2(0,OH)3][Si40)2]4-5.4H20. 

Wavenumbers (cm~ *): 3470, 3180, 1645, 1560w, 1079s, 1055s, 1022s, 950sh, 928s, 769, 679s, 573, 456s. 


Sir82 Gjerdingenite-Fe K,(Fe,Mn)(Nb,T1i)4(S14012)2(0,0H)4:6H20 
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Locality: Gjerdingselva, Lunner, Oppland, Norway (type locality). 

Description: Orange-yellow crystals from the association with quartz, orthoclase, albite, aegirine, 
kupletskite, elpidite, lorenzenite, pyrochlore, monazite-(Ce), gagarinite-(Y), ralstonite, 
gearksutite, and molybdenite. The empirical formula is (electron microprobe, Z = 1) 
(Ky 53Naj.7gBao.20)(Feo.91 Mno.7gMg0.32ZN0.26)(Nb5.76 T12.24)(S14O 1 2)4(O,OH)3-nH20. 

Wavenumbers (cm _‘): 3625w, 3470, 1640, 1600w, 1104s, 1089s, 1022, 945s, 920sh, 779w, 695s, 597, 
490sh, 467s. 


932 2 IR Spectra of Minerals and Reference Samples Data 


Sir83  Gjerdingenite-Ca = K>5Ca(Nb,T1)4(S140)2)2(O,OH)4:6H2O 


1.0 
o 08 
O 
[a 
S 
s 
= 
= 0.6 
É o 
— 
È 

0.4 


500 1000 1500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Pegmatite No. 61, Mountain Karnasurt, Lovozero alkaline complex, Kola Peninsula, 
Murmansk region, Russia (type locality). 

Description: Pinkish-brown pseudomorph after vuonnemite from the association with microcline, 
natrolite, aegirine, altered steenstrupine-(Ce), organovaite-Mn, organovaite-Zn, beryllite, 
epididymite, ranciéite (pseudomorph after serandite) and yakhontovite. Holotype sample. Mono- 
clinic, space group C2/m, a = 14.6365(6), b = 14.2049(5), c = 7.8919(4) A, P = 117.467(5)°, 
Z = 2. Optically biaxial (+), a = 1.680(1), p = 1.682(2), y = 1.762(3), 2Vimeas = 25(10)°. D meas 
= 2.1 9CL) g/cm”, Digs = 2.779 g/cm’. The empirical formula is (Kg.93Nao.45S10.41Cao.15Bao 08) 
(Cao.62Mno.14F€0.03Z00.01)(Nb2.51 Tii .52) (Si7.97Al0.03)024[02.86(0H)1 .14]:5.67H20. 

Wavenumbers (cm~ *): 3550sh, 3360, 1637, 1129s, 1100, 945s, 930sh, 750sh, 680s, 600, 459s. 


Sir84 Vuoriyarvite-Ca (Ca,K,Na)o(Nb,T1)2(Si,0 ,2)(O,OH)>-4H»O 
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Locality: Pegmatite #61, Karnasurt Mt., Lovozero alkaline complex, Kola Peninsula, Murmansk 
region, Russia. 


2.7 Silicates 933 


Description: Brown pseudomorph after vuonnemite from the association with microcline, natrolite, 
aegirine, altered steenstrupine-(Ce), organovaite-Mn, organovaite-Zn, beryllite, epididymite, 
ranciéite (pseudomorph after serandite) and yakhontovite. Investigated by I.V. Pekov. Confirmed 
by electron microprobe analysis. Low wavenumber of the absorption maximum of (Nb,T1)- 
stretching vibrations (674 cm7') indicates the predominance of vacancies in the D site. 

Wavenumbers (cm~!): 3360, 1635, 1560w, 1122s, 936s, 755sh, 674s, 585w, 457s. 


Sir85 Tsepinite-K (K,Na,Ca,Ba)>(Ti,Nb)2(Si40,7)(OH,O)>5-3H,O 
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Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Brownish crystals from the association with natrolite. Investigated by I.V. Pekov. 

Confirmed by electron microprobe analysis. K- and Na-deficient variety. The band at 1,390 cm7! 

indicates possible presence of H* cation. 

Wavenumbers (cm~ *): 3475, 3330, 3270sh, 1637, 1470sh, 1425sh, 1390w, 1108s, 965s, 766w, 681, 
579, 532, 438s. 


Sir86 Nenadkevichite Na (Nb, Ti)2(S14017)(O,OH)2-4H,O 
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934 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murmansk region, Russia. 

Description: Brownish crystals from the association with komarovite, aegirine, fluorite, calcite 
and tsepinite-Na. Investigated by I.V. Pekov. K- and Sr-bearing variety (with 2.4 wt.% K,O, 
1.5 wt.% SrO). 

Wavenumbers (cm “): 3550sh, 3465sh, 3345, 1635, 1120s, 958s, 925s, 760sh, 671s, 589, 449s, 
400sh. 


Sir87 Tsepinite-K (K,Na,Ca,Ba)2(T1,Nb)2(S14012)(0H,0O)2:3H20 
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Locality: Pegmatite No. 62, Karnasurt Mt., Lovozero alkaline complex, Kola Peninsula, Murmansk 
region, Russia (type locality). 

Description: Short-prismatic colourless crystals in pseudomorphs after murmanite, from the 
association with other kuzmenkoite-Mn, manganoneptunite, aegirine, natrolite and chabasite-Ca. 
Holotype sample. The crystal structure is solved. Monoclinic, space group Cm, a = 14.327(3), 
b = 13.802(2), c = 7.783(1) A, pP = 116.95(1)°. Optically biaxial (+), a = 1.690(3), p = 1.701 
(3), y = 1.800(5), 2Vimeas =~ 25-40°. Dmeas = 2.88(3) g/cm?, Dearc = 2.97 g/cm?. The empirical 
formula is (Ko, g6Bao.46Nao.43Mno,10)(Tit.66Nbo.33Fe”*o,03)Si4O 12(OH) 2100 .79:2.94H20. The 
strongest lines of the powder X-ray diffraction pattern [d, A (I, %) (hkD] are 6.87 (100) 
(001, 020), 3.20 (60) (400), 3.05 (80) (022, 041), 3.00 (60) (240, 24-1), 2.56 (90) (241, 24-2, 
20-3, 331). 

Wavenumbers (cm): 3460, 3360sh, 3250, 1655, 1610, 1089s, 1055sh, 1018s, 951s, 930sh, 771, 
678s, 582, 465. 


2.7 Silicates 935 


Sir88  Lepkhenelmite-Zn BaZn(T1,Nb)⁄4(S14012)(0,0H)47H20 


0.9 
o 0.7 
O 
(=æ 
8 
= 
= 
N 
S 0.5 
$ 
= 
0.3 


500 1000 1500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Lepkhe-Nelm Mt., Lovozero alkaline complex, Kola Peninsula, Murmansk region, Russia 
(type locality). 

Description: Flattened-prismatic crystals from the association with lamprophyllite, natrolite, 
halloysite, rancieite, kuzmenkoite-Zn, tsepinite-Na, paratsepinite-Ba, vinogradovite and 
fluorapatite. Holotype sample. The crystal structure is solved. Monoclinic, space group Cm, 
a = 14.381(3), b = 13.889(3), c = 7.793(2) A, p = 117.52(3)°. Optically biaxial (+), 
a = 1.690(3), B = 1.701(3), y = 1.800(5), 2Vmeas © 25-40°. Dmeas = 2.96 g/em®, Deale = 
3-07 g/cm”. The empirical formula is (Bao.92Ko.5s4Cao.26Nao.24ST0.22)(ZNo.ssMno,.15Feo.o4Mg0.01) 
(Tis .97Nb 1 92)(S17.g9Alo,11)O24 [O2,91}(OH)1.99]-7.39H2O. The strongest lines of the powder X-ray 
diffraction pattern [d, A (I, %) (hkl)] are 6.95 (37) (020, 001), 6.39 (10) (20-1, 200), 3.194 (100) 
(42-1, 40-2, 400), 3.101 (22) (041, 022), 3.050 (8) (24-1, 240), 2.906 (6) (42-2, 420), 2.585 (6) 
(24-2, 420). 

Wavenumbers (cm ‘): 3580sh, 3330, 1638, 1605, 1076s, 1020, 940s, 771, 690s, 587, 505sh, 463s, 420sh. 


Sir89 = =Tsepinite-Sr = (Sr,Ba,K)(T1,Nb)2(S140;2)(OH,O)2:3H20 
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936 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia 
(type locality). 

Description: Colourless coarse prismatic crystals from the association with microcline, albite, 
natrolite, analcime, eudialyte, leifite, vuoriyarvite-K, tsepinite-Ca, kuzmenkoite-Zn, 
paratsepinite-Ba and takanelite. Holotype sample. The crystal structure is solved. Monoclinic, 
space group Cm, a = 14.490(3), b = 14.23(1), c = 7.881(3) A, B = 117.28(2)°. Optically biaxial 
(+), @ = 1.649(2), B = 1.651(2), y = 1.770(4), 2Vimeas = 20(5)°. Dmeas = 2-67(2) g/cm?, Deale = 
2.63 g/cm’. The empirical formula is (Sro.23Ba0.16ĶK0.165Na0.11Ca0.09ZN0.02)(T11.32Nbo.69F€0.01) 
(Siz .983Al0.02)012[(0H)1.8900.11]1:2.59H20. The strongest lines of the powder X-ray diffraction 
pattern [d, A (I, %) (hkl)] are 7.10 (90) (020, 001), 6.45 (50) (200, 20-1), 5.01 (40) (021), 3.230 
(100) (42-1, 400, 40-2), 3.135 (80) (022, 041, 24-1), 2.510 (80) (44-1, 401, 40-3, 042), 1.728 (50) 
(461, 46-3, 081, 442, 44-4), 1.570 (45) (84-1, 820, 84-3, 190, 82-4). 

Wavenumbers (cm~!): 3545, 3475, 3290, 1665w, 1606, 1537w, 1135sh, 1120s, 949s, 935sh, 760sh, 
675s, 610sh, 450s. 


Sir90  Paratsepinite-Ba = (K,Na,Ca,Ba)2(T1,Nb)2(Si,0;2)(OH,O)2:3H2O 
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Locality: Lepkhe-Nelm Mt., Lovozero alkaline complex, Kola Peninsula, Murmansk region, Russia 
(type locality). 

Description: Long-prismatic brown crystals from the association with other labuntsovite-group minerals, 
titanite, aegirine, eudialyte, lamprophyllite, lorenzenite, natrolite, vinogradovite and tundrite-(Ce). 
Holotype sample. The crystal structure is solved. Monoclinic, space group C2/m, a = 14.551(2), 
b = 14.001(2), c = 15.702(3) A, P = 117.58(1)°. Optically biaxial (+), a = 1.667(2), Pp = 1.674 
(2), y = 1.770(5), 2Vimeas © 25-40°. Dmeas = 2.88(3) g/cm°, Deac = 2.91 g/cm°. The empirical 
formula is (Bao.46Nao.37K0.23Sr0.12Mno. 10Ca0.06)(T11.40Nbo.55)(S13.97Al0.03012)(0H)1.5800.42:3.7H20. 
The strongest lines of the powder X-ray diffraction pattern [d, A (I, %) (hkl)| are 7.11 (100) (020), 
4.08 (80) (310), 3.95 (100) (202, 20-4), 3.24 (90) (400, 40-4), 3.11 (80) (042, 024), 2.403 (80) (60-2). 

Wavenumbers (cm~ *: 3540sh, 3350, 1647, 1145, 1105s, 951s, 925sh, 769w, 730sh, 690sh, 669s, 
580, 452s, 420sh. 


2.7 Silicates 937 


Sir91  Organovaite-Zn  K>Zn(Nb,T1)4(S14O)2)2(0,OH)4-6H2O 
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Locality: Pegmatite No. 61, Karnasurt Mt., Lovozero alkaline complex, Kola Peninsula, Murmansk 
region, Russia (type locality). 

Description: Brownish-pink pseudomorph after vuonnemite from the association with microcline, 
natrolite, aegirine, altered steenstrupine-(Ce), organovaite-Mn, organovaite-Zn, beryllite, epididymite, 
ranciéite (pseudomorph after serandite) and yakhontovite. A hyper-zinc variety. Zn occupies both D 
site and, as complex [Zn(H>O),]** cation, an extra-framework site. The empirical formula is (Z = 2) 
(Kj. sNao,.9Cao.4Bao,3)[Zn(H20)2 Jo.4(Zn1.5Ming 4Feo.1)(Nbs_3Ti2.7)(S13.04Al0,06012)4(0,OH)3-nH20. 

Wavenumbers (cm~'): 3370, 1715sh, 1640, 1598w, 1105sh, 1083s, 1024s, 946s, 777, 696s, 589, 
500sh, 465. 


Sir92 Organovaite-Zn K>Zn(Nb,T1)4(S14O)2)2(0,OH)4-6H2O 
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Locality: Pegmatite No. 61, Karnasurt Mt., Lovozero alkaline complex, Kola Peninsula, Murmansk 
region, Russia (type locality). 


938 2 IR Spectra of Minerals and Reference Samples Data 


Description: Brown crystals from the association with microcline, natrolite, aegirine, altered 
steenstrupine-(Ce), organovaite-Mn, organovaite-Zn, beryllite, epididymite, ranciéite and 
yakhontovite. A hyper-zinc variety. Investigated by I.V. Pekov. 

Wavenumbers (cm ‘): 3350, 1635, 1600, 1115sh, 1105sh, 1086s, 1027, 948s, 920sh, 774, 696s, 
586, 500sh, 465, 420sh. 


Sir93 Organovaite-Zn K>Zn(Nb,T1)4(S14O)2)2(0,OH)4-6H2O 
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Locality: Pegmatite No. 61, Karnasurt Mt., Lovozero alkaline complex, Kola Peninsula, Murmansk 
region, Russia (type locality). 

Description: Pink pseudomorph after vuonnemite. Investigated by A.P. Khomyakov. 

Wavenumbers (cm ‘): 3365, 3260sh, 1655sh, 1635w, 1600sh, 1100sh, 1077s, 1022, 942s, 773, 
693s, 568, 500sh, 464s. 


Sir95  Kuzmenkoite-Mn K>5Mn(Ti,Nb)4(S140;2)2(OH,O)4:-5H20 


1.0 
0.8 

cD) 

QO 

(=æ 

S 

= 06 

= 

N 

= 

3 

= 

am 
0.4 
0.2 


500 1000 1500 2500 3000 3500 4000 


Wavenumber (cm) 


2.7 Silicates 939 


Locality: Selsurt (Flora) Mt., Lovozero alkaline complex, Kola Peninsula, Murmansk region, Russia 
(type locality). 

Description: Yellow, transparent prismatic crystals from the association with labuntsovite, natrolite, 
calciohilairite, aegirine, eudialyte, lorenzenite, murmanite, feldspar, etc. Holotype sample. The 
crystal structure is solved. Monoclinic, space group C2/m, a = 14.369(3), b = 13.906(3), 
c = 7.8121) A, = 117.09(2). Optically biaxial (+), = 1.683(1), = 1.687(2), = 1.775(2). Dmeas = 
2.67(2) g/cm”, Deae = 2.63 g/cm’. The empirical formula is (K343Nao.46Bao.17) 
(Mn, 26F€0,36M80.17)(T17.11Nbo.81)[Si4.00012]4[(OH)7.7090.30]-9.54H20. The strongest lines of 
the powder X-ray diffraction pattern [d, A (I, %) (hkl)] are 6.98 (100) (001), 6.35 (65) (020), 
3.20 (90) (400), 3.11 (75) (022), 2.49 (65) (40-3). 

Wavenumbers (cm~‘): 3600sh, 3250, 1655w, 1610, 1104s, 1075sh, 1014, 941s, 870sh, 772, 691s, 
580sh, 540sh, 452s, 420sh. 


Sir96 = Neskevaaraite-Mn NakK3Mn(Ti,Nb)4(Si40,2)2(O0,QOH)4-6H5O 
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Locality: Nyorkpakhk Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Brown short-prismatic crystals from the association with microcline, nepheline and aegirine. 
The empirical formula is (electron microprobe, Z = 1) Naj42K470Bap.15(Mnq 14Feo. j2Mgo 12) 
(Ti7.09Nbo.94F€0.04)(S14.00012)4(0,0H)s:nH20. 

Wavenumbers (cm~ *): 3550w, 3250, 1645w, 1600w, 1092s, 1054s, 1019s, 952s, 880sh, 774, 689s, 
584, 490sh, 456, 420sh. 


940 2 IR Spectra of Minerals and Reference Samples Data 


Sir97 Korobitsynite Na3(Ti,Nb)2(S140)2)(O,OH)>:3-4H,O 
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Locality: Karnasurt Mt., Lovozero alkaline complex, Kola Peninsula, Murmansk region, Russia. 

Description: Colourless crystals. The empirical formula is (electron microprobe) Naz 6Sfo.15 
Ko.o5(T11.2Nbo.8)(Si4.00012)4(0,0H)2:nH20. 

Wavenumbers (cm ~»: 3410, 3265sh, 1650sh, 1635, 1120, 1020sh, 980sh, 960s, 922s, 740sh, 670sh, 
664s, 454. 


Sir98 Karupmellerite-Ca  (Na,Ca,K)2Ca(Nb,Ti)4(S140)2)2(0,OH)4-7H2O 


1.0 
0.8 

O 

Q 

= 

= 

= 

E 06 

(=æ 

lao) 

io 

= 
0.4 


500 1000 1500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Mellemelv stream valley, Kangerluarsuk area, [limaussaq alkaline complex, South 
Greenland (type locality). 

Description: Light grey pseudomorph after epistolite from the association with aegirine, 
arfvedsonite, eudialyte, potassic feldspar, sodalite, albite, carbonate-fluorapatite, lueshite, natrolite, 
and tuperssuatsiaite. Holotype sample. Monoclinic, space group C2/m, a = 14.641(1), b = 14.214 
(1), c = 7.9148(2) A, pP = 117.36(1)°. Optically biaxial (+), a = 1.656(2), p = 1.662(2), 
y = 1.755(3), 2Vmeas = 30 + 15°. Dmeas = 2.7111) g/cm’, Deac = 2.74g/cem°. The empirical 
formula is (Nay ss8Ca1.28Ko.88Ba0.04Sr0.02)(Ca1 23M0. 19ZNo 02)(Nbs 30T in 55Fe "0 14)(Sirs.gsAlo.12) 


2.7 Silicates 941 


O4s[O05 40(OH)>2 5;]:13.80H2O. The strongest lines of the powder X-ray diffraction pattern 
[d, A (I, %) (hkl)| are 7.104 (73) (020), 7.026 (100) (001), 6.482 (45) (20-1), 4.996 (74) 
(02-1, 021), 3.253 (38) (42-1), 3.171 (56) (04-1), 3.150 (38) (02-2, 022). 

Wavenumbers (cm~‘): 3520sh, 3360, 1630, 1138s, 1110sh, 1040, 948s, 755sh, 730sh, 680s, 
590sh, 490sh, 455. 


Sir99 Kuzmenkoite-Ca  K,Ca(Ti,Nb)4(S140)2)2(OH,O)4:5H20 
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Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murmansk region, Russia. 

Description: Brownish crystals. K-deficient variety. The empirical formula is (electron microprobe) 
(H,.Ko.5Nao.3Bao.1)(Cao.gsMgo.05)(T12.sNb1.2)[Si4,00012]2(0H,O)4-nH20. 

Wavenumbers (cm ‘): 3500sh, 3370sh, 3260, 1640w, 1610w, 1425w, 1123s, 1105sh, 1030sh, 
943s, 761, 683s, 602, 460s, 420sh, 390sh. 


Sirl00 = Kuzmenkoite-Zn K,Zn(Ti,Nb)4(Si,0)2)2(OH,O),4-6—-8H20 
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942 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola Peninsula, Murmansk region, 
Russia (type locality). 

Description: Light grey pseudomorphs after murmanite from the association with natrolite, micro- 
cline, albite, aegirine, nepheline, arfvedsonite, sodalite, eudialyte and lorenzenite. Holotype 
sample. Monoclinic, space group Cm, a = 14.400, b = 13.851, c = 7.781 A, p = 117.33°. 
Optically biaxial (+), a = 1.680-1.683, P = 1.686-1.688, y = 1.783-1.787, 2Vimeas = 25(10)°. 
D meas = 2.83(2) g/cm’, Dea = 2.98 g/cm’. The empirical formula is (K3. 00Ca0.97Na0.39 
Bao.32510.05)(Zn1.14Mn0.73 Feo. 19M80.02)(Tis.s0Nb2.35)[(Si15.79Al0.21)048] [(O0H)4.0703.93]: 17H20. 
The strongest lines of the powder X-ray diffraction pattern [d, A (I, %) (hkl)] are 6.92 (75) (020, 
001), 6.40 (60) (200, 20-1), 3.19 (100) (400, 42-1, 40-2), 3.09 (91) (041, 022), 2.58 (35) (241), 
2.49 (35) (44-1, 40-3). 

Wavenumbers (cm~ *): 3540sh, 3270, 1635w, 1600w, 1100, 1058, 1011s, 975sh, 946s, 772, 690s, 
581, 490sh, 463s, 420sh. 


Sirl01  Kuzmenkoite-Mn K5Mn(Ti,Nb)4(Si40;2)2(0OH,O)4:-5H20 
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Locality: Northern quarry, Alluaiv Mt., Lovozero alkaline complex, Kola Peninsula, Murmansk 
region, Russia. 

Description: Pseudomorph after murmanite from the association with gonnardite, gmelinite-K, 
analcime and raite. The empirical formula is (electron microprobe) (K2 1gCao.06B4a0.03) 
(Mno 722g. 16)(T13.48Nbo.46Fe0.06)[$13.93Alo.070 12]2(OH,O)4-nH20. 

Wavenumbers (cm _‘): 3555w, 3280, 1650, 1610sh, 1091, 1078sh, 1057s, 1016s, 950s, 950sh, 773, 
690s, 590, 458. 


2.7 Silicates 943 


Sir102  Korobitsynite Na;(Ti,Nb)(S14012)(0,0H)2:3—4H20 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Colourless crystals from fenite, from the association with labuntsovite-Fe, calcite and 
elpidite. The empirical formula is (electron microprobe) Naz g8Cao.1(Tii.1Nbo.9)(Si4.0012) 
(O,OH) -nH20. 

Wavenumbers (cm): 3250sh, 3400, 1643, 1128s, 955s, 926s, 750sh, 667s, 446s. 


Sir 103 Labuntsovite-Mg NaskK»,Mg(Ti,Nb)4(Si40}2)2(OH,O)4-5H20 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia (type locality). 

Description: Orange prismatic crystals from the association with dolomite and catapleiite. 
The empirical formula is (electron microprobe) Na, gK> 1Bap3(Mgo6Feo2)(Ti3.3Nbo2) 
(Si4.0012)2(OH,O)4-nH20. 

Wavenumbers (cm *): 3630w, 3455, 3150, 1652, 1565w, 1074s, 1045sh, 1020s, 955sh, 929s, 890sh, 
768, 681s, 576, 457s. 


944 2 IR Spectra of Minerals and Reference Samples Data 


Sirl04 Labuntsovite-Mg Na K-Mg(T1,Nb)4(S14012)2(0H,0O)4:5H20 
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Locality: Malyi Murun (Malomurunsk1y) alkaline pluton, Irkutsk region, Eastern Siberia, Russia. 
Description: White semitransparent prismatic crystals from calcite carbonatite. The empirical for- 
mula is (electron microprobe) Naz 9oK>2.4Bao.3(Mgo.35Feg.2)(T13.9Feo.1)(Si4.90012)2(OH,O)4:nH20. 
Wavenumbers (cm~ ™®: 3620w, 3450, 3150, 1652, 1550w, 1074s, 1050s, 1020s, 955sh, 927s, 768, 

680s, 574, 530sh, 454. 


Sirl07 Lemmleinite-Ba Na ,K,Baj,4,Tig(Si4O)2)2(O0,OH)4-5H5,O 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Orange short-prismatic crystals from calcite carbonatite, from the association with 
natrolite and ancylite-(Ce). The empirical formula is (electron microprobe) Na». 1;K1.95Bay 009 
(M20.21Mn0.12F€0.06)(T13.85Nbo.1 1 Feo.04)(S14.00012)2(OH,O)4-nH20. 

Wavenumbers (cm *): 3630w, 3454, 3187, 1640, 1075s, 1019s, 955sh, 930s, 767, 678s, 574, 459. 


2.7 Silicates 945 


Sir108 Lemmleinite-K NaoK>K>_,(Ti,Nb)4(S140 ;>)2(0,OH)4-5H»O 
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Locality: Vuoriyarvi alkaline—ultrabasic massif, Northern Karelia, Russia. 

Description: Red prismatic, epitaxy on korobitsynite crystals from calcite carbonatite. The empirical 
formula is (electron microprobe) Naz.6K2 gBag.o5(Mgo.2Feo.1)(Ti2.15Nb1.sFeo.05)(St4,.00012)2 
(O,OH)4:nH20. 

Wavenumbers (cm): 3550, 3490, 3265, 1715w, 1635, 1410w, 1078s, 1052s, 1026s, 958s, 925s, 
769, 683s, 600, 576, 458s. 


Sir110 Labuntsovite-L] Na-K-(U,B a)o(LI,Mn)T14(S14012)2(O,OH)4-nH,O 
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Locality: Turi (Turiy) alkaline massif, Turii cape, Kola peninsula, Murmansk region, Russia. 

Description: Orange crystals from the association with natrolite, calcite and aegirine. The empirical 
formula is (electron microprobe, Z= 1) Na332K3 43Bay 90(Feo.4gsMgo.46)(T17.91Nbo.10) 
(SigO1>)4(O,OH)g:-nH>O. Weak band at 1,423 cm~! corresponds to the admixture of calcite. 

Wavenumbers (cm ‘): 3645w, 3455, 3230sh, 3180sh, 3125, 1730w, 1648, 1555w, 1423w, 1075s, 
1019s, 950sh, 928s, 768, 679s, 572, 458s. 


946 2 IR Spectra of Minerals and Reference Samples Data 


Sirll1 Lemmleinite-Ba Na-K-B Ajay) 14(Si401>)2(0,OH)4-5H,O 


1.0 
0.8 
oO 
QO 
S 
= 
= 
Z 
=< 0.6 
fae) 
x 
EH 
0.4 


500 1000 1500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murmansk region, Russia (type locality). 

Description: Orange long-prismatic crystals from the association with a raite-like mineral and 
natrolite. The empirical formula is (electron microprobe) Na» 1K; 9Ba;.;(Mno2Mgo ;Feo 1) 
(Ti3 oNbo,1)(Si4,00012)2(0,OH)4-nH20. 

Wavenumbers (cm ‘): 3440, 3200sh, 3125, 1645, 1570w, 1076s, 1020s, 970sh, 950sh, 929s, 767, 
677s, 645sh, 574, 530sh, 490sh, 459s. 


Sir112 Neskevaaraite-Mn NakK3Fe(Ti,Nb)4(SizO;>)2(0,OH)4-6H,O 
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Locality: Selsurt (Flora) Mt., Lovozero alkaline complex, Kola Peninsula, Murmansk region, Russia. 

Description: Orange short-prismatic crystals from the association with kuzmenkoite-Mn, microcline, 
aegirine, fluorapatite and calciohilairite. The empirical formula is (electron microprobe, Z = 1) 
Na2.76K3.97Ba0.10(Mn1 46Feo.22M80.07)(T16.48ND1.62)(S14,00012)4(O,OH)3-2H20. 

Wavenumbers (cm): 3615w, 3490sh, 3255, 1650, 1088s, 1062s, 1014s, 940sh, 928s, 765, 685s, 
570sh, 455s. 


2.7 Silicates 947 


Sir113 Lemmleinite-K Na2KĶK2KĶK2—(T1,Nb)4(S14012)2(0,0H)4:5H20 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia (type 
locality). 

Description: Colourless crystals from peralkaline pegmatite. Holotype sample. Monoclinic, space 
group C2/m, a = 14.39, b = 13.90, c = 7.825 A, p = 117.6°. Optically biaxial (+), a = 1.667, 
B = 1.677, y = 1.802. Deas = 2.80 g/cm”. 

Wavenumbers (cm ‘): 3510, 3280, 3195, 1655, 1118, 1080, 1053s, 1035s, 961s, 924s, 766, 685sh, 
672s, 575, 458, 439s. 


Sirl14 Labuntsovite-Mg Na K-Mg(T1,Nb)4(S14012)2(0H,0)4:5H20 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia (type locality). 

Description: Beige prismatic crystals from the association with dolomite, catapleiite, anatase and 
strontianite. The empirical formula is (electron microprobe) Na; 83K1 97Bao.32(M280.63F€0.22) 
(Ti3 oNbo,1)(Si4,0012)2(OH,O)4-nH20. 

Wavenumbers (cm~ '): 3510w, 3380, 1640, 1081s, 1050s, 1022s, 950sh, 930s, 771, 686s, 581, 
505sh, 454s. 


948 2 IR Spectra of Minerals and Reference Samples Data 


Sirll6 Lemmleinite-Ba Na ,K>Baj,4,Tig(Si4O)2)2(0,OH)4-5H5O 
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Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murmansk region, Russia (type locality). 

Description: Orange long-prismatic crystals from the association with calcite, strontianite, aegirine, 
microcline and nepheline. Holotype sample. The crystal structure is solved. Monoclinic, space 
group C2/m,a = 14.216(2), b = 13.755(3), c = 7.767(5) A,B = 116.7(1)°,Z = 2. Optically biaxial 
(+), a = 1.684(2), B = 1.690(2), y = 1.820(5), 2Vmeas = 37(10)°. Dmeas = 3.031) g/em?, Deale = 
30D g/cm. The empirical formula is (Z = 1) Na434K3.74(Baz.0gSto.03)(L11.07Mno s6«Mg0.24F eo 13) 
[(T17.94Nb9 08Z1.02)06.40(0OH)1 60] [S140 12]4:10.46HO. The strongest lines of the powder X-ray 
diffraction pattern [d, A (I, %) (hkD] are 6.93 (26) (001), 6.31 (28) (20-1), 3.55 (24) (40-1), 3.16 
(100) (42-1, 402), 3.09 (24) (022, 041), 3.02 (25) (240), 2.577 (25) (20-3, 241). 

Wavenumbers (cm): 3450, 3235sh, 3130, 1642, 1570w, 1075s, 1019s, 975sh, 955sh, 929s, 766, 
678s, 574, 461s. 


Sirll7 Labuntsovite-L)  Na2K2(U,Ba)(U,Mn)T1i4(S14012)2(0,0H)4nH20 
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2.7 Silicates 949 


Locality: Malyi Murun (Malomurunskiy) alkaline pluton, Irkutsk region, Eastern Siberia, Russia. 

Description: Orange crystals. The empirical formula is (electron microprobe, Z = 1) 
Nas o8K4.86Ba1 .07(F€o.60M280.22)Tis.01[Si4.00012]4(0,0H)s:nH20. 

Wavenumbers (cm~ *): 3625w, 3500sh, 3440, 3145, 1650, 1545w, 1076s, 1051s, 1021s, 945sh, 930s, 
765, 679s, 571w, 525sh, 453s. 


Sir118 Labuntsovite-Mn NasK>Mn(Ti,Nb)4(Si,0)>)2(OH,O)4-5H,O 
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Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Orange prismatic crystals from the association with clinochlore, calcite, natrolite, 
pectolite, feldspar, fluorite and sphalerite. The empirical formula is (electron microprobe) 
Naz.21K2_56Bao.13(Mno.3gFeo.21Mg0.06)(T13.85Nbo.13)(S14.000 12)2(OH,O)4-nH20. 

Wavenumbers (cm *): 3545w, 3503w, 3420w, 3220sh, 3155, 1710w, 1645, 1075sh, 1051s, 1020s, 
947sh, 917s, 761, 679, 572, 530sh, 458. 


Sirl19 Lemmleinite-K  Naj,K5K>_,(Ti1,Nb)4(S140)2)2(0,OH)4:-5H20 
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950 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia (type 
locality). 

Description: Orange crystals from the association with pectolite and microcline. Mn- and Ba-bearing 
variety. The empirical formula is (electron microprobe) Naz 25sK3.18Ba0o.20(Mn0.12F€0.06M80.03) 
(Ti3.5sNbo.41Feo.04)(Si4.00012)2(0,OH)4-nH20. 

Wavenumbers (cm ‘): 3615w, 3460, 3330sh, 3220sh, 3170, 1652, 1580w, 1120sh, 1075, 1050s, 
1030s, 957s, 926s, 766, 685sh, 674s, 573, 446s. 


Sir120 Labuntsovite-Fe NavK>Fe(Ti,Nb)4(Si4O0)}2)2(OH,O)4-5H5O 
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Locality: Nyorkpakhk Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Dark red long-prismatic crystals from the association with aegirine, microcline and 
natrolite. The empirical formula is (electron microprobe) Naz oK> ,Baog7(Feo.s5Ti9.;Mgo.o5) 
(Tiz oNbo.1)(S14.0012)2(OH,O)4-nH20. 

Wavenumbers (cm ‘): 3550sh, 3425, 3175, 1720sh, 1640, 1540sh, 1076s, 1049s, 1021s, 975sh, 
952s, 929s, 890sh, 769, 680s, 578, 505sh, 457s. 


Sirl21 Paralabuntsovite-L] Na»,K->(LJ,Ba).(LJ,Mn)Ti4(Si4O)>)2(O0,OH)4-nH»O 
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2.7 Silicates 951 


Locality: Khibinpakhkchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Orange prismatic crystals from the association with tsepinite-Na, analcime, apophyllite, 
natrolite, epididymite and catapleiite. Identified by single-crystal X-ray diffraction pattern and 
electron microprobe analysis. The empirical formula is (Z = 2) Nag.,K3 77Ba,.63(Mno.76Mgo.07) 
(Ti7 44Nbo.33Feo.290Mg0.03)(Si4.00012)4(O,OH)3-nH20. 

Wavenumbers (cm ‘): 3440, 3200, 3105sh, 1645, 1555w, 1078s, 1056, 1021s, 955sh, 928, 768, 
681s, 630sh, 573, 515sh, 459s. 


Sir123 Labuntsovite-Fe Naz2K-Fe(T1,Nb)4(S14012)2(0H,0)4:5H20O 
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Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murmansk region, Russia (type locality). 

Description: Brown prismatic crystals from the association with aegirine, microcline and natrolite. 
Nb-rich variety. The empirical formula is (electron microprobe) Na, 5K>3Bao.4(Feo.35Mgo.2) 
(Tig 2Nb1.7)(Si4,90012)2(OH,O)4-nH20. 

Wavenumbers (cm '): 3550, 3470, 3270, 1635, 1087s, 1055s, 1025s, 957s, 925s, 766, 683s, 578, 459s. 


Sirl24 Nenadkevichite Na3(Nb,Ti)2(Si40;2)(O,OH)2:3-4H2O 
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952 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Karnasurt Mt., Lovozero alkaline complex, Kola Peninsula, Murmansk region, Russia. 

Description: Colourless crystals. The empirical formula is (electron microprobe) Naz 7Srfo.05 
(Nb1.15Nbo.s5)(Si4.0012)(0,0H)2:nH20. 

Wavenumbers (cm~ *): 3510sh, 3405, 1655sh, 1628, 1124s, 1080sh, 1025sh, 964s, 917s, 755sh, 
720sh, 668s, 542, 468, 449. 


Sir125 Nenadkevichite Na3(Nb,T1)2(S1401,2)(OH,O)>-3-4H»O 
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Locality: Kukisvumchorr Mt., Khibiny alkaline complex, Kola Peninsula, Murmansk region, Russia. 

Description: Colourless crystals. The empirical formula is (electron microprobe) 
Naz.55Sr0.2Ko.1Mno.1 (Nb: 2Tio.8)(S14.0012)(0,0H)2:nH20. 

Wavenumbers (cm~ *): 3430, 3300sh, 1635, 1146s, 1125sh, 961s, 932s, 732, 670sh, 665s, 583w, 
461s, 444s. 


Sir126 Neskevaaraite-Fe NaK¿Fe(Ti,Nb)4(S14012)2(0,0H)46H,20 
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Locality: Neskevaara Hill, Vuoriyarvi alkaline—ultrabasic massif, Northern Karelia, Russia (type 
locality). 


2.7 Silicates 953 


Description: Yellow-brown, flattened prismatic crystals from the association with dolomite, calcite, 
phlogopite, fluorapatite, pyrite, pyrrhotite, chalcopyrite, pyrochlore, serpentine and 
nenadkevichite. Holotype sample. The crystal structure is solved. Monoclinic, space group Cm, 
a = 14.450(6), b = 13.910(6), c = 7.836(4) A, p = 117.42(1)°, Z = 2. Optically biaxial (+), 
a = 1.677(1), B = 1.684(2), y = 1.790(5), 2Vmeas = 25(10)°. Dmeas = 2.88(3) g/cm?, Deale = 
2.90 g/cm’. The empirical formula is (Z=2) Nai 22ĶK229Ba0.26(F€0.31M80.23MN0.09) 
(Ti231Nb1.65)(Sis o00024)[02.78(0H)1.221:5.68H20. The strongest lines of the powder X-ray dif- 
fraction pattern are [d, A (I, %) (hkD] 6.93 (100) (020, 001), 4.93 (80) (021), 3.21 (100) (400, 42-1, 
40-2), 3.11 (90) (041, 022), 2.62 (60) (15-1, 241, 24-2, 202), 2.49 (50) (44-1, 401, 40-3). 

Wavenumbers (cm *): 3530, 3340, 1653, 1083s, 1059s, 1025s, 951s, 930sh, 770, 686s, 584, 458s. 


Sirl27  Nenadkevichite Na3(Nb,Ti)2(S140;2)(OH,O)2:3-4H2O 
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Locality: Kukisvumchorr Mt., Khibiny alkaline complex, Kola Peninsula, Murmansk region, Russia. 
Description: Yellow short-prismatic crystals. The empirical formula is (electron microprobe) 


Naı 75Ko.145r0.11Ba0.03(Nb1 44T10.56)(S14.0012)(0,0H)2:n H20. 
Wavenumbers (cm): 3530sh, 3350, 1635, 1114s, 961s, 925s, 761, 670s, 585, 452s. 


Sir 128 Nenadkevichite Na3(Nb,T1)2(S14012)(OH,O)>-3-4H>,O 
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Locality: Vuoriyarvi alkaline—ultrabasic massif, Northern Karelia, Russia. 

Description: Yellowish prismatic crystals from the association with calcite, clinochlore and 
labuntsovite-Fe. The empirical formula is (electron microprobe) Naz 25Koo5(Nb1.6Ti9.4) 
(Si4.0012)(0,0H)2:nH20. 

Wavenumbers (cm~ *): 3460sh, 3380, 3270sh, 1655sh, 1635, 1129s, 985sh, 960s, 927s, 751, 668s, 
595, 459s, 410sh. 


Sir130 Nenadkevichite Na3(Nb,T1)2(S1401,2)(OH,O)>-3-4H,O 
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Locality: Kukisvumchorr Mt., Khibiny alkaline complex, Kola Peninsula, Murmansk region, Russia. 

Description: Yellowish prismatic crystals. The empirical formula is (electron microprobe) 
Naı .275r0.18Ca0.12K0.03Ba0.02(Nb1 .15Tio.84)(S14.0012)(0,0H)2:nH20. 

Wavenumbers (cm ~»: 3530sh, 3480sh, 3390, 3250sh, 1640, 1144s, 1115sh, 1090sh, 958s, 928s, 
750sh, 725sh, 665s, 581w, 457s, 445sh, 410sh. 


Sir131 Nenadkevichite Na3(Nb,T1)2(S1401,2)(OH,O)>-3-4H>,O 
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2.7 Silicates 955 


Locality: Neskevaara Hill, Vuoriyarvi alkaline—ultrabasic massif, Northern Karelia, Russia. 

Description: Yellow-green prismatic crystals from the association with dolomite, calcite, phlogopite, 
fluorapatite, pyrite, pyrrhotite, chalcopyrite, pyrochlore, serpentine and vuoriyarvite-Fe. Nb-rich 
variety. The empirical formula is (electron microprobe) Naz o9Cag.19Sr9.95Ko.02(Nb1.89 Tio. 14) 
(Si4,00012)(O,OH)2-nH20. 

Wavenumbers (cm~ *): 3555sh, 3420, 1660sh, 1630, 1340w, 1136s, 980sh, 960sh, 934s, 759, 740sh, 
671s, 597, 459s, 440sh. 


Sir132 Nenadkevichite Na3(Nb,T1)2(S14012)(OH,O)2:3-4H O 


0.8 
oO 
oO 
S 
2 
+ 
= 06 
= 
N 
(æ 
sr) 
= 
EH 
0.4 


500 1000 1500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Vishnevye (Vishnyovye) Mts., Chelyabinsk region, South Urals, Russia. 

Description: White prismatic crystals from the association with microcline, albite, cklorite, calcite, 
ankerite, quartz, aegirine, amphibole, rutile, zircon, strontianite, burbankite and pyrite. Nb-rich 
variety. The empirical formula is (electron microprobe) Naz 5s8Ko.03F€0.01(NÞb1 .80T10.18)(S14.00012) 
(O,OH) -nH20. 

Wavenumbers (cm ~‘): 3530, 3400, 3190sh, 1643, 1135s, 985sh, 958sh, 930s, 756, 669s, 600w, 
460s, 445sh. 


Sir133 Neskevaaraite-Fe Nak3Fe(Ti,Nb)4(Si40;2)2(0,OH)4-6H»O 
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956 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola Peninsula, 
Murmansk region, Russia (cotype locality). 

Description: Yellow-brown crystals intergrown with labuntsovite-Fe. The empirical formula is 
(electron microprobe, Z = 2) Nai. 41K2.45Ba0.42Sr0.01(Fe0.35Mn0.19M280.02Zn0.01)(Ti2.25Nb1.70) 
(Sig 00024)(O,OH)4-nH20. 

Wavenumbers (cm~ *): 3530sh, 3460sh, 3275, 1630, 1580sh, 1085s, 1055sh, 1022s, 961s, 928s, 769, 
683s, 577, 485sh, 450s. 


Sir134 Alsakharovite-Zn NaSrKZn(Ti,Nb)a[Si,0)>]2(0,OH)4-7H,O 
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Locality: Lepkhe-Nelm Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia 
(type locality). 

Description: Pale brown, flattened prismatic crystals from the association with lamprophyllite, 
natrolite, halloysite, ranciéite, kuzmenkoite-Zn, tsepinite-Na and vinogradovite. Holotype sample. 
The crystal structure is solved. Monoclinic, space group Cm, a = 14.495(10), b = 13.945(10), 
c = 7.838(8) A, p = 117.75(7)°. Optically biaxial (+), a = 1.680, p = 1.687, y = 1.785, 
2V meas = 2510) ¢ Dies = 2.90 g/cm”, Deae = 2.93 g/cm’. The empirical formula is (Z = 2) 
(Nao.68Cao.32)(Sro.5s3Nao.12)(Ko.63Ba0.29)(Zn0.75F€0.04Mn0.02M80.01)(Ti2.88Nb1.15)(S17.96Al0.04) 
O24[02.5s8(OH)1.42]1:6.80H20. The strongest lines of the powder X-ray diffraction pattern are 
[d, A (1, %) (hkl)] 6.96 (7) (020, 001), 3.22 (80) (402, 421, 400), 3.11 (90) (041, 022, 240), 2.60 
(35) (151, 241, 202), 2.50 (40) (441, 403), 1.74 (30) (080, 004), 1.70 (40) (463, 444, 461, 442). 

Wavenumbers (cm~!): 3360, 1635, 1090s, 1071s, 1022s, 949s, 765sh, 689s, 598, 500sh, 467s. 


2.7 Silicates 957 


Sir135 Gjerdingenite-Na (K,Na)Na(Nb,T1i)4(S14012)2(O0H,0)4:5H20 
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Locality: Poudrette (Demix) quarry, Mont Saint-Hilaire, Rouville RCM (Rouville Co.), Montérégie, 
Québec, Canada (type locality). 

Description: Pale pink pseudomorph after vuonnemite crystal from the association with microcline, 
albite, aegirine, analcime, eudialyte, natrolite, epistolite and polylithionite. Holotype sample. The 
crystal structure is solved. Monoclinic, space group C2/m, a = 14.495(10), b = 13.945(10), 
c = 7.838(8) A, P = 117.75(7)°. Optically biaxial (+), a = 1.647(2), p = 1.653(2), y = 1.755(3), 
2V ae = 25010) Dee = 2.71) g/cm”, Dg = 209 g/cm”. The empirical formula is (Z = 2) 
(Ko 9gNao.62C ao 37Bao.07)(Nao.90C ao 04M 04ZNo 02)(Nb2 43T iy 49Fe°"0.09)(Si7 95Al0.05024) , 
[(OH)2 0901 911:5.32H20. The strongest lines of the powder X-ray diffraction pattern are [d, A (I, %) 
(hk1)| 7.102 (29) (020), 7.044 (54) (001), 6.510 (42) (200), 4.995 (44) (02-1, 021), 3.252 (51) (42-1), 
3.249 (100) (400), 3.148 (28) (02-2, 022). 

Wavenumbers (cm~!): 3540sh, 3345, 1640, 1115sh, 1098s, 945sh, 925s, 750sh, 677s, 580, 449s. 


Sirl136 Vuoriyarvite-K (K,Na)o(Nb,Ti)2(Si40}2)(O,OH)>-4H5O 
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Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola Peninsula, Murmansk region, Russia. 

Description: Cream-coloured pseudomorph after vuonnemite from the association with tsepinite-K 
and natrolite. The empirical formula is (electron microprobe) (Ko. .67Nao.39Ba0.105r0.09) 
(Nb: 17TiI0.83)(Si4,00012)(0,OH)2-nH20. 

Wavenumbers (cm~ *): 3560w, 3270, 1660sh, 1640, 1615, 1116s, 1042, 942s, 760sh, 681s, 593, 
447s, 405sh. 


Sirl37  Vuoriyarvite-K  (K,Na)2(Nb,Ti)2(S140)2)(O,OH)2:-4H2O 
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Locality: Neskevaara Hill, Vuoriyarvi alkaline—ultrabasic massif, Northern Karelia, Russia (type 
locality). 

Description: Beige crystals from the association with dolomite, calcite, siderite, chlorite, serpentine, 
fluorapatite, barite and pyrite. The empirical formula is (electron microprobe) (Kı 7Nao.3) 
(Nb, 1 Tio.9)(Si4,00012)(0,OH)2-nH20. 

Wavenumbers (cm~ *): 3550, 3490sh, 3325, 1660, 1615, 1110s, 1060s, 1040sh, 1015sh, 943s, 920sh, 
769, 685s, 585, 460sh, 444s. 


Sir138 Vuoriyarvite-K (K,Na)o(Nb,Ti)2(Siz0}2)(O,OH)>-4H,O 
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2.7 Silicates 959 


Locality: Neskevaara Hill, Vuoriyarvi alkaline—ultrabasic massif, Northern Karelia, Russia (type 
locality). 

Description: Holotype sample. 

Wavenumbers (cm~ *): 3625sh, 3590, 3400, 3250sh, 1740w, 1648, 1600w, 1134s, 1089s, 1050sh, 
970sh, 936s, 860sh, 770sh, 743, 690s, 675sh, 599, 500sh, 467s, 443. 


Sir139 Gutkovaite-Mn CakK>Mn(Ti,Nb)4(S14012)2(O,OH)4-5H5O 
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Locality: Malyi Mannepakhk Mt., Khibiny alkaline complex, Kola Peninsula, Murmansk region, 
Russia (type locality). 

Description: Pale yellowish-pink prismatic crystals from nepheline syenite, with microcline, 
aegirine, arfvedsonite, nepheline, eudialyte, albite, lorenzenite, loparite, aenigmatite, mangan- 
neptunite, murmanite, analcime, natrolite, stilbite, chabazite, kuzmenkoite-Mn and nontronite. 
Holotype sample. The crystal structure is solved. Monoclinic, space group Cm, a = 14.30, 
b = 13.889, c= 7.760 A, p = 117.51°. Optically biaxial (+), a= 1.688, p = 1.700, 
y= 1,809) 2V ange — 2510)» Daeg = 283 g/cm”, Dag = 29 g/cm”. The empirical formula 
Is (Z = 2) (Caz 00Nao.14)(K3.24Ba0.16Sr0.12)( Mn" 1 63Feo.20Mg0.10ZNo.04)(Tiz7,14Nbo,.90Z1 0.02) 
[(Sii 5 92Al0.08)048] [04.94(OH)3 96]:9.7H2O. The strongest lines of the powder X-ray diffrac- 
tion pattern are [d, A (I, %) (hkl)]| 67.0 (70) (020, 001), 6.33 (50) (20-1, 200) 4.90 (40) (021), 
3.22 (90) (42-1, 40-2, 400), 3.05 (100) (022, 24-1, 240) 2.57 (50) (24-2, 241), 2.48 (60) (44-1, 
40-3, 401). 

Wavenumbers (cm *): 1075s, 1053s, 1022s, 953s, 885sh, 783, 692s, 592, 555, 519, 461. 


960 2 IR Spectra of Minerals and Reference Samples Data 


Sirl40 Kuzmenkoite-Zn  K,Zn(Ti,Nb)4(Si,0)2)2(OH,O),4-6-8H20 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola Peninsula, Murmansk region, 
Russia (type locality). 

Description: Beige pseudomorph after murmanite from the association with natrolite, microcline, 
aegirine, eudialyte and lorenzenite. Confirmed by electron microprobe analysis. 

Wavenumbers (cm ‘): 3540sh, 3400, 1640, 1610w, 1100s, 1055sh, 1011s, 946s, 771, 690s, 582, 
462s, 410sh. 


Sirl41 Parakuzmenkoite-Fe CaK>,Mn(Ti,Nb)4(Si,0;>)2(0,OH)4-5H»,O 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola Peninsula, Murmansk region, 
Russia (type locality). 

Description: Orange prismatic crystals from the association with microcline, aegirine, eudialyte, 
lorenzenite, sodalite, natrolite, elpidite, ranciéite and halloysite. Holotype sample. The crystal 
structure is solved. Monoclinic, space group C2/m, a = 14.410 (2), b = 13.880 (2), c = 15.587 
(2) A, p = 117.53 (1)°. Optically biaxial (+), æ = 1.687(1), p = 1.689(2), y = 1.8056), 2Vineas = 
22(10)°. Dmeas = 3-00(3) g/em®, Dearc = 3.07 g/cm®. The empirical formula is (Z = 2) 


2.7 Silicates 961 


(Kı.5s6Nao.36Ba1.475r0.11Ca0.1 1Zno.07)(Fe~* 1.5sMno.6sMgo.09)(Tis.44Nb3.4 1Fe**y 16) [S140 1214[06.40 
(OH) 60] © 14.29H20. The strongest lines of the powder X-ray diffraction pattern are [d, A (I, %) 
(hkD] 6.91 (100) (021, 002); 3.19 (100) (42-2, 400, 40-1); 3.09 (100) (042, 024); 1.524 (90) (480, 
48-4, 426, 42-10); 1.422 (80) (482, 48-6, 446, 86-4, 4.4.-10). 

Wavenumbers (cm ~®: 3510sh, 3330, 3220sh, 1630, 1600, 1095sh, 1080s, 1016s, 954s, 778, 694s, 
586, 510sh, 464s, 420sh. 


Sirl42 Paralabuntsovite-Mg Na2K-Mg(T1,Nb)4(S14012)2(0H,0)4:5H20 
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Locality: Green River formation, Sweetwater Co., Wyoming, USA (type locality). 

Description: Brownish-orange prismatic crystals. Holotype sample. Monoclinic, space group /2/m, 
a = 15.57, b = 13.75, c = 14.27 A, p = 116.0°. The empirical formula is (electron microprobe, 
Z = 2) Nag39K3 65Cao.01Bay.45(Mg1.11Feo.13)(T17,.68Nbo.05)(S13.95Alo,05012)2(OH,O)4-nH20. 

Wavenumbers (cm ‘): 3645w, 3440, 3185, 1715sh, 1652, 1580sh, 1425w, 1073s, 1046, 1019s, 
980sh, 950sh, 932s, 768, 678s, 580, 530sh, 495sh, 460s, 420sh. 

Sirl43  Tsepinite-Ca  (Ca,K,Na,LJ)2(Ti,Nb)2(S140)2)(OH,O)2:-4H2O 
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Locality: Lovchorrite mine, Hackman Valley, Yukspor Mt., Khibiny alkaline complex, Kola 
Peninsula, Murmansk region, Russia (type locality). 

Description: Colourless coarse long-prismatic crystals from the association with microcline, 
aegirine, natrolite, kentbrooksite, kupletskite, Mn-rich lamprophyllite, fluorapatite, catapletite, 
ancylite-(Ce), ancylite-(La), fluorapophyllite, leucophanite and chabazite-Ca. Holotype sample. 
The crystal structure is solved. Monoclinic, space group C2/m, a = 14.484(4), b = 14.191(4), 
c = 7.907(2) A, P = 117.26(2)°. Optically biaxial (+), a = 1.666(2), p = 1.676(2), y = 1.780 
(4), 2Vmeas = 30(10)°. D meas = 2.73(1) g/cm’, Dae = 2.12 g/cm’. The empirical formula is 
(Z = 2) (Ca1.10Ko.55Nao.s0Sr0.34Bao.27Mn0.03Zn0.02F€0.01)(T 13.21 Nbo.g0)(S17.99Alo.01)O24l(OH)2.58 
O1.42]:7.35H20. The strongest lines of the powder X-ray diffraction pattern are [d, A (I, %) 
(hkl)| 7.02 (60) (020, 001), 6.38 (40) (20-1, 200), 3.53 (45) (131); 3.16 (100) (041, 022), 2.62 
(45) (20-3, 202), 2.51 (85) (44-1, 40-3, 042), 1.718 (50) (46-3, 461, 44-4, 442, 081). 

Wavenumbers (cm~!): 3260, 1655, 1610, 1140sh, 1103s, 1030sh, 946s, 930sh, 745sh, 673s, 572, 
530sh, 455s, 425sh. 


Sir144 Tsepinite-Na  (Na,K,Ca,Ba,Sr)(Ti,Nb)2(S140;2)(OH,O)2:3H»O 
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Locality: Takhtarvumchorr Mt., Khibiny alkaline complex, Kola Peninsula, Murmansk region, Russia. 

Description: White crystals from the association with microcline, albite, aegirine, natrolite, anal- 
cime, vinogradovite and ancylite-(Ce). The crystal structure is solved. Monoclinic, space group 
Cm, a = 14.75, b = 14.37, c = 8.01 A, P = 117.4°. The crystal-chemical formula is (Z = 1) 
(Na3L))(L3.5Ko.5)[Cay.s5KCH20)3L10.5](T14.6Nb3.4)(S14012)4(OH,O)g-nH20. 

Wavenumbers (cm~!): 3490sh, 3360, 1655sh, 1635, 1614w, 1145sh, 1111s, 948s, 935sh, 750sh, 
671s, 600sh, 447s. 


2.7 Silicates 963 


Sir145 Papagoite CaCu**AlSi,0,(OH); 
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Locality: New Cornelia mine, Ajo, Pima Co., Arizona, USA (type locality). 
Description: Blue crusts from the association with aurichalcite and barite. Confirmed by IR 


spectrum. 
Wavenumbers (cm ‘): 3570sh, 3545, 1088s, 1029s, 970sh, 961s, 845, 750, 719, 697, 641, 531, 
510sh, 477, 445s, 405w. 


Sirl46  Sugilite © KNa>(Fe7*,Mn**,Al)>Li3(Si;2039) 
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Locality: Wessels mine, Hotazel, Kalahari manganese fields, Northern Cape province, South Africa. 

Description: Green grains from the association with strontianite, barite, aegirine, aegirine-augite, 
hibschite and pectolite. The empirical formula is (electron microprobe) (Ko.g9Nao.11)(Na1.94Cao.06) 
(Fe; 44Alo.47Nao.09)Lic(Si1 2.00030). 

Wavenumbers (cm *): 1150sh, 1125s, 1043s, 779, 652, 600, 512s, 470s, 453, 400. 
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Sirl47  Roedderite © KNa(Mg,Fe~*);(Si;»039) 
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Locality: Emmelberg, Eifel Mts., Rhineland-Palatinate (Rheinland-Pfalz), Germany. 

Description: Transparent pale brownish tabular hexagonal crystals from the association with stron- 
tianite, barite, aegirine, aegirine-augite, hibschite and pectolite. The empirical formula is (electron 
microprobe) Ko 9Na;.4(Mg4.7Feo.1)(Si12,0030). 

Wavenumbers (cm~ *): 1140sh, 1117s, 1045sh, 1029s, 786, 757w, 644, 604, 568, 534, 476, 448, 431. 

Sirl48 Roedderite KNa(Mg,Fe~*)s(Si,2O39) 
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Locality: Nagy Hill, Tarpa, Szabolcs-Szatmar Bereg Co., Hungary. 

Description: Transparent brownish tabular hexagonal crystals from the association with osumilite 
and tridymite. Na-deficient and probably Li-bearing variety. The empirical formula is (electron 
microprobe) Ko 9Nag.6Li,(Mg3 sFeo.oMno 2Alo.1)(S112.0030). 

Wavenumbers (cm *): 1155sh, 1117s, 1033s, 1005sh, 930, 788, 643, 612, 570, 533, 479, 431. 


2.7 Silicates 965 


Sir149 Tsepinite-Na (Na,K,Ca,Ba,Sr)2(T1,Nb)(S14012)X(0H,0O)2:3H20 
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Locality: Khibinpakhkchorr Mt., Khibiny alkaline complex, Kola Peninsula, Murmansk region, 
Russia (type locality). 

Description: White crystals from the association with microcline, aegirine, analcime, natrolite, 
catapleiite, apophyllite, labuntsovite-Mn, epididymite, fluorite and sphalerite. The empirical 
formula is (electron microprobe) H34.93(Naj1.4Ko.2Sto.2Bao.1)(Ti4.9Nb3.1)(S14012)(OH,O)2:nH20. 

Wavenumbers (cm~: 3546, 3375, 3235sh, 3100sh, 1675sh, 1615w, 1120, 1096s, 1013s, 950s, 
930s, 790sh, 763, 671, 597w, 530sh, 496, 469s, 450sh. 


Sir150 Taseqite Na1oSr3CagFe**3Z1r3Nb(Si.s073)(0,0H,H>O)3Cl, 
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Locality: Odikhincha alkaline—ultrabasic massif, Maimecha and Kotui rivers basin, Krasnoyarskiy 
Kray, Eastern Siberia, Russia. 

Description: Brown-red crystals from peralkaline pegmatite. The empirical formula is 
Naı2.35(Sr1 6Nao.6Ko5Cag 2Bao.1)Cag.o(Fe2.15Mino 6)(Z12 69.4) Nbo.55Si25,4073Clo.75(0,OH,H20)4 25. 

Wavenumbers (cm): 3490w, 3365w, 1655w, 1410w, 1060sh, 1015s, 974s, 931s, 742, 693, 655, 
541, 527, 480s, 453. 
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Sirl51  Aqualite (H30)gsNayCa¢SrZr3Sirg0¢6(OH)oCl-nH>O 
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Locality: Selsurt (Flora) Mt., Lovozero alkaline complex, Kola Peninsula, Murmansk region, Russia. 

Description: Brown grains from the association with albite, lamprophyllite, altered murmanite and 
fluorapatite. The empirical formula is (electron microprobe) (H30) ,Na4.3Ko.4Sro.5sF€o.7(Ca4.sMn1 5) 
Zr3,1S125,7Clo.7(OH,O,H20),. 

Wavenumbers (cm~ *): 3480sh, 3270, 1660sh, 1640, 1200sh, 1140sh, 1015s, 975sh, 930sh, 742, 700, 
670, 525, 479s, 455, 400sh. 


Sir152 Fengchengite Naj,.L1;Ca,Fe°*3Zr3Si(Si>s073)(H»O,OH)3(OH,Cl)> 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Yellowish-brown grains from the association with cancrinite, orthoclase, aegirine- 
augite and pectolite. Identified by electron microprobe analysis and Mossbauer spectrum. 
The empirical formula is (Najo0.38Car.16Ko,69Ceo,02)Cag(Fe**1.37Fe~*9,34Z10,44Alo.19Mno 17) 
(Zrz 70Hfo.27T 19.03) Nbo.15S1(S125073)(SO4)o,14Clo.57(0H,H20,CO3),.. The band at 529 em -* 
corresponds to Fe**—O stretching vibrations of the tetragonal pyramid Fe°*Os. 

Wavenumbers (cm ‘): 3510sh, 3310w, 1630w, 1490w, 1140sh, 1060sh, 1016s, 971s, 933s, 740, 
698, 657, 529, 477, 452. 


2.7 Silicates 967 


Sir153 Margarosanite Pb(Ca,Mn**)>(Si3Oo) 
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Locality: Jakobsberg mine, Nordmark (Nordmarksberg), Filipstad, Varmland, Sweden. 

Description: White veinlet in skarn. Displays light blue fluorescence under UV radiation. Confirmed 
by IR spectrum. 

Wavenumbers (cm): 1014s, 982s, 962s, 938s, 749, 700, 663, 572, 505sh, 497, 487, 465sh, 461, 
454, 381. 


Sir154 Berezanskite KLi3;T15(S1,2030) 
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Locality: Moraine of the Dara-i Pioz glacier, Dara-1 Pioz alkaline massif, Alaiskii ridge, Tien Shan 
Mts., Tajikistan (type locality). 

Description: White granular aggregate with bright bluish-white fluorescence under short-wave UV 
radiation from the association with pyrophanite, aegirine, microcline and tienshanite. Displays light 
blue fluorescence under UV radiation. Confirmed by IR spectrum and electron microprobe analysis. 

Wavenumbers (cm ‘): 3350w, 1180sh, 1131s, 1050sh, 1002s, 990sh, 794, 773, 728, 668, 650, 618, 
605, 575sh, 536, 466s, 454. 
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Sirl55  Brannockite KLi3Sn5(Si,>030) 
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Locality: Foote Mine, Kings Mountain, Cleveland Co., North Carolina, USA (type locality). 

Description: Aggregate of colourless platelets from the association with albite, quartz and titanite. 
Confirmed by IR spectrum and electron microprobe analysis. The empirical formula is 
Ko.93Nao.03L13(Sn1.94Alo.04Ti0.03)[S112,00(0,0H)30]. 

Wavenumbers (cm): 3535w, 1155sh, 1137s, 1088s, 1035sh, 1007s, 981s, 886, 820w, 788, 755s, 
652, 600, 570, 530, 490, 469, 444s, 405w. 


Sir 156 Imandrite Naj>_,Ca3(Fe**,Ti)2(SigO18)> 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola Peninsula, Murmansk region, Russia. 

Description: Olive green transparent grains from peralkaline pegmatite, from the association with 
nepheline, sodalite, aegirine, alkaline amphibole, lamprophyllite, lomonosovite, villiaumite, 
phosinaite-(Ce), rasvumite and djerfisherite. Ca-deficient variety. Investigated by I.V. Pekov. 
The empirical formula is (electron microprobe) Nas 74Ko.01Ca0.40Mno.22M80.04(F€0.50T10.43) 
[Sig 99(0,OH) 1 8]-7H2O. Confirmed by IR spectrum. 

Wavenumbers (cm~ ‘): 3460sh, 3250, 1595w, 1085sh, 1030s, 939s, 735w, 712w, 621, 530sh, 441s. 


2.7 Silicates 969 


Sir157 Dusmatovite K(K,Na,O)\(Mn"*,Y,Zr)(Zn,Li)»(Si12030) 
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Locality: Moraine of the Dara-i Pioz glacier, Dara-i Pioz alkaline massif, Alaiskii ridge, Tien Shan 
Mts., Tajikistan (type locality). 

Description: Dark blue grains from alkaline pegmatite, from the association with quartz, microcline, 
aegirine, tadzhikite-(Y), kupletskite-(Cs), hyalotekite, betafite and polylithionite. Confirmed by IR 
spectrum. The empirical formula is (electron microprobe) Kı 6Nao.sMnı 5Yo.1Zro.1F€0.1ZN1 9 
Li,(S112,0030). 

Wavenumbers (cm _‘): 1160s, 1116s, 1021s, 930sh, 788, 740sh, 690sh, 634, 555, 509s, 471, 410sh. 


Sir158 Dusmatovite K(K,Na,Z)(Mn**,Y,Zr)2(Zn,Li)3(Si,»030) 
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Locality: Moraine of the Dara-i Pioz glacier, Dara-i Pioz alkaline massif, Alaiskii ridge, Tien Shan 
Mts., Tajikistan (type locality). 

Description: Pink grain from alkaline pegmatite. Na-rich variety. The empirical formula is (electron 
microprobe) K4ı.72Naı o8Mn1.79Z01 .75F€0.32M80.05Zr0.02Lix(S112.00030). 

Wavenumbers (cm™®: 1150sh, 1115s, 1041s, 1001s, 782, 642, 555, 508s, 470. 
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Sirl59 Dioptase  Cue(Sig0;8)-6H2O 
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Locality: Altyn-Tyube deposit, Karagandy region, Kazakhstan (type locality). 

Description: Bluish-green crystals from the association with calcite, quartz and chrysocolla. Na-rich 
variety. Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3363, 3217, 1665sh, 1595w, 1020sh, 998s, 956s, 935s, 887, 779, 732w, 
677w, 610w, 573, 516s, 475sh, 455, 410. 


Sir160 Sugilite KNa¿(Fe”,Mn”*,AILiz(Si12030) 
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Locality: Moraine of the Dara-i Pioz glacier, Dara-i Pioz alkaline massif, Alaiskii ridge, Tien Shan 
Mts., Tajikistan. 

Description: Pink rim around single-crystal grain of sogdianite. Na-deficient variety. The empirical 
formula is (electron microprobe) Kı 9Naj.3(Feo.9Zro.sTi9.sAlo.2)Li13(S112,9030). 

Wavenumbers (cm): 1165s, 1123s, 1025s, 945sh, 787, 652, 597, 519, 467s, 453, 390. 


2.7 Silicates 971 


Sirl61 Turkestanite Th(Ca,Na)sK1_,(SigQ79)-2H»O 
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Locality: Khodzha-Achkan township, near Gumush river, Alai ridge, Kyrgyzstan. 

Description: Red prismatic crystals. The empirical formula is (electron microprobe) 
Thy 15Ca;_3Nao.7Ko 45Pbo_.1(Si7.5Feo. 3Alo.2029)-nH20. 

Wavenumbers (cm ‘): 3500w, 1160s, 1094s, 1034s, 970sh, 788w, 762w, 746w, 724w, 647w, 590s, 
527, 497, 465sh, 425. 


Sir162 Shibkovite K(Ca,Mn,Na).K>_,Zn3(S1,2039) 
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Locality: Moraine of the Dara-i Pioz glacier, Dara-i Pioz alkaline massif, Alaiskii ridge, Tien Shan 
Mts., Tajikistan (type locality). 

Description: White grains from the association with quartz, microcline, albite, aegirine, 
polylithionite, reedmergnerite, sogdianite, pyrochlore and eudialyte-group minerals. Holotype 
sample. Hexagonal, space group P6/mcc, a = 10.505(1). c = 14.185(3), Z = 2. Optically uniax- 
ial (+), œ = 1.561(2), e = 1.563(2). Dmeas = 2.89 g/cm?, Deatc = 2.90 g/cm”. 

Wavenumbers (cm “): 1180sh, 1155sh, 1113s, 1033s, 1004s, 950sh, 779, 750sh, 638, 560sh, 550, 
499s, 475sh, 460. 
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Sir163 Walstromite BaCa(Si,0o) 
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Locality: Big Creek, Fresno Co., California, USA (type locality). 
Description: White granular aggregate from the association with sanbornite. Displays orange 
fluorescence under UV radiation. The empirical formula is (electron microprobe) 


Bay .92Cay 94M80.02513.0109. Confirmed by IR spectrum. 
Wavenumbers (cm): 1059s, 1038s, 1020s, 974s, 935s, 908s, 730, 690, 657, 610w, 572, 505sh, 


495, 470, 457. 


Sir164 Dusmatovite K(K,Na,D)(Mn**,Y,Zr)2(Zn,Li)3(Si,2030) 
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Locality: Moraine of the Dara-i Pioz glacier, Dara-i Pioz alkaline massif, Alaiskii ridge, Tien Shan 
Mts., Tajikistan (type locality). 
Description: Grey grains from granular aggregate of reedmergnerite. Investigated by D.I. 


Belakovskiy. Confirmed by IR spectrum. 
Wavenumbers (cm~ *): 1160sh, 1145sh, 1112s, 1036s, 1000sh, 865sh, 780, 641, 560sh, 549, 500s, 468. 


2.7 Silicates 973 


Sir165 Osumilite-(Mg) KMg>Al3(Al,Si; 9039) 
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Locality: Vikesdal, Vikesa, Bjerkreim, Rogaland, Norway. 

Description: Grey (with violet tint) granular aggregate. The empirical formula is (electron micro- 
probe) Ko gNao.1(Mgi.7Feo.3)(Alo.5Feo.5)(Sito.2Al).g)O30. 

Wavenumbers (cm *): 1160sh, 1132s, 1000sh, 950s, 885sh, 765sh, 744, 714, 650, 560, 540, 515sh, 
472, 438, 400. 


Sirl166 Turkestanite Th(Ca,Na)sK1_,(SigQ79)-2 HO 
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Locality: Moraine of the Dara-i Pioz glacier, Dara-i Pioz alkaline massif, Alaiskii ridge, Tien Shan 
Mts., Tajikistan (type locality). 

Description: Green crystals from the association with fluorite, quartz and pectolite. The empirical 
formula is (electron microprobe) Tho.99U0.07Ca1.22Nao.87K0.93S17.88020.00:nH20. 

Wavenumbers (cm—'): 3410w, 1600w, 1140sh, 1097s, 1038s, 970sh, 780w, 760w, 670sh, 605sh, 
588s, 520sh, 496, 460sh, 425sh. 
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Sirl167 Steacyite Th(Na,Ca)oK, _,(Sig059)-2H,O 
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Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murmansk region, Russia. 

Description: Brown grains with inclusions of bitumen from the association with pyatenkoite-(Y). 
The empirical formula is (electron microprobe) Th, ‚Na; 2Cao.9Ko.g8F€0.1S17 9020.0nH20. The 
bands at 1,375, 1,430, 1,597, 2,875 and 2,932 cm! correspond to inclusions of bituminous 
substance. 

Wavenumbers (cm ‘): 3450, 2932, 2875w, 1665sh, 1597, 1430w, 1375w, 1134s, 1116s, 1043s, 
1020sh, 925sh, 771w, 730w, 641w, 591s, 497, 450, 430, 410sh. 


Sirl68 Turkestanite Th(Ca,Na)oK,_,(SigQ29)-nH»O 
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Locality: Malyi Murun (Malomurunskiy) alkaline pluton, Irkutsk region, Eastern Siberia, Russia. 

Description: Yellow twin from charoitite, from the association with charoite, quartz, aegirine and 
tinaksite. Metamict, amorphous. K-rich variety. The empirical formula is (electron microprobe) 
Tho. 9Cay.sK 4Nao.4S17.9020:nH20. 

Wavenumbers (cm ‘): 3530sh, 3450, 3050w, 2900sh, 1800w, 1640w, 1140sh, 1070sh, 1016s, 
975sh, 780, 693w, 600w, 500sh, 460s. 


2.7 Silicates 975 


Sir169 Turkestanite Th(Ca,Na)2K;—(SigO20):nH20 
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Locality: Narssârssuk (Narsarsuk) pegmatite, Igaliku, Narsaq, Kitaa (West Greenland) province, 
Greenland. 

Description: Grains from alkaline pegmatite. The empirical formula is (electron microprobe) 
Th1.15(Ca1.14Nao.67Mn0.20)K0.70S17.84020:H20. 

Wavenumbers (cm ^: 3570sh, 3430, 1635w, 1510w, 1370sh, 1150sh, 1094s, 1040s, 1015sh, 976s, 
750sh, 640sh, 589s, 520sh, 493s, 469. 


Sirl70 = Megacyclite NagK[Si9Q;3(OH)o]-19H2O 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola Peninsula, Murmansk region, Russia 
(type locality). 

Description: White aggregate of platy crystals from peralkaline pegmatite, from the association with 
microcline, aegirine, sodalite, lamprophyllite, lomonosovite, shcherbakovite, villiaumite, delhayelite, 
phosinaite-(Ce), clinophosinaite, natisite, lovozerite, tisinalite, nacaphite, rasvumite and revdite. 
The empirical formula is Kop 99Nag 114S1901 19(OH) 90°18.75H2O. The crystal structure is solved. 
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Monoclinic, space group P2,/c, a = 24.8219(16), b = 11.9236(8), c = 14.8765(9) A, P = 94.486 
(5)°. The crystal-chemical formula is (Z = 2) K jNaj6Si;g034(OH);s[O9.75(OH)9.25]2 (H2O0)36 
[(H2O)9.75 (OH)o.25]2. The strongest lines of the powder X-ray diffraction pattern are [d, A (I, %) 
(hkD] 5.957 (35) (020), 4.275 (40) (511), 3.464 (36) (114), 3.089 (100) (124), 2.976 (40) (040). 
Wavenumbers (cm~ *): 3560, 3330, 2380, 2290, 1850, 1710sh, 1680sh, 1654, 1437w, 1225, 1122s, 
1086s, 1045sh, 1031s, 1015s, 990sh, 892, 855sh, 841, 725, 673, 615sh, 587, 498, 468, 441. 


Sirl72 Chayesite KMg,(Mg,Fe~*,Fe*)3(Si;»03) 
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Locality: Pauliberg Mt., Kobersdorf, Oberpullendorf, Burgenland, Austria. 

Description: Brown tabular crystals. Confirmed by IR spectrum and qualitative electron microprobe 
analysis. 

Wavenumbers (cm *): 1115s, 1052s, 1026s, 789, 639, 603, 571, 535, 478, 430. 


Sir173 Megacyclite NagK[Si90;3(OH)o]-19H 2O 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola Peninsula, Murmansk region, Russia 
(type locality). 

Description: White aggregate of lamellar crystals. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3540sh, 3320s, 3200sh, 3030sh, 2375, 2290, 1890, 1835, 1705sh, 1656, 
1223, 1122s, 1085s, 1030s, 1012s, 990sh, 892, 842, 727, 673, 612, 585, 497, 468, 440. 


2.7 Silicates 977 


Sir175 Sugilite © KNa>(Fe**,Mn**,Al)sLi3(Si,2030) 
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Locality: Mpumalanga province, South Africa. 

Description: Purple granular aggregate. The empirical formula is (electron microprobe) 
K1.osNaz.10(Fe1.65Alo.22Mno.05)Li(S112.00030). 

Wavenumbers (cm *): 1160sh, 1123s, 1040sh, 1033s, 778, 647, 580, 507s, 467, 447, 400sh. 


Sirl76 Armenite BaCa,Al¢SigQ39-2H,O 
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Locality: Berisal Complex, Simplon Region, Switzerland. 

Description: White prismatic crystals on quartz. Investigated by P.M. Kartashov. 

Wavenumbers (cm~ *): 3453, 3394, 1635w, 1143s, 1123, 1095s, 1056, 1020sh, 990s, 959s, 921s, 
756, 733, 703, 665, 632w, 524, 502, 457, 437. 
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Sir177 Sogdianite KNa(Zr, Fe°*,Ti,AILi3(Si,2030) 
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Locality: Dara-i Pioz alkaline massif, Alaiskii ridge, Tien Shan Mts., Tajikistan. 

Description: Pink coarse platy crystals from the association with quartz, microcline, polylithionite 
and pyrochlore. The empirical formula is (electron microprobe) Ko.95Nao.67Cao0.02 
(Zr1.06F€0.54T10.31Alo.12)Lix(S112.00030). 

Wavenumbers (cm~ *): 1165s, 1124s, 1020s, 950sh, 791, 655, 600sh, 536, 520sh, 470, 399, 379. 


Sir178 Osumilite KFe7*,Al;(ALSi, 039) 
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Locality: Sakkabira, Kyushu, Japan (type locality). 

Description: Dark green tabular crystal. The empirical formula is (electron microprobe) (Ko. 7Nao.3) 
(Fe; 1Mgo.sMno 1 )(Alo.5Feo.3)(Aly.7Si10,3)030. 

Wavenumbers (cm~'): 1135s, 1030sh, 1000sh, 948s, 770sh, 742, 717, 652w, 538, 474, 438, 
440, 467. 


2.7 Silicates 979 


Sir179 Osumilite-(Mg) KMg2-Al:(Al2S110)030 
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Locality: Bellerberg, Eifel volcanic area, Germany (neotype locality). 

Description: Light blue short prismatic hexagonal crystals from the association with fluoroph- 
logopite, sanidine, cordierite, mullite, sillimanite, topaz, pseudobrookite and hematite. The empir- 
ical formula is (Koz Nionos Cano Me roM [Ales e pasSii945 Ose: The crystal structure is 
solved. Hexagonal, space group P6/mcc; a = 10.0959(1), c = 14.3282(2) À, V = 1264.79(6) A}, 
Z = 2. Optically uniaxial (+), œ = 1.539(2), e = 1.547(2). Dmeas = 2.59(1) g/cm”, Daje” 
2.592 g/cm’. The strongest lines of the powder X-ray diffraction pattern are [d, A (I, %) (hkl) 
7.21 (37) (002), 5.064 (85) (110), 4.137 (45) (112), 3.736 (43) (202), 3.234 (100) (211), 2.932 (42) 
(114), 2.767 (51) (204). 

Wavenumbers (cm): 1138s, 1100sh, 950sh, 770sh, 745, 717, 652w, 541, 475, 440, 401, 378. 


Sitl Kinoite Ca CusS8i302(OH)a 
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Locality: Christmas copper mine, Gila Co., Arizona, USA 

Description: Blue crystals. The empirical formula’ is (electron microprobe) 
Cay 01 (Cuy .98ZN0.02M20.02)S12.94Al0.01F€0.0108(0H)4. 

Wavenumbers (cm *): 3523, 3013, 1164, 1078, 1020sh, 999s, 922, 882, 855, 833, 765, 740, 690, 
646, 544, 508s, 498s, 462, 424. 
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Sit2 Fluorthalenite-(Y)  Y3(Siz010F 
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Locality: Ploskaya Mt., Western Keivy massif, Kola peninsula, Murnansk region, Russia. 

Description: White crusts from the association with amazonite, zinnwaldite, quartz and Y-rich 
fluorite. Identified by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm~ *): 1165sh, 1120sh, 1032s, 1005sh, 963s, 945sh, 899, 883, 853, 727, 678, 657, 
562, 550, 520, 495sh, 462. 


Sit3 Thalénite-(Y) Y3(S130}9)(OH) 
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Locality: Hundholmen, Tysfjord, Norway. 

Description: Yellow transparent grains. Investigated by I.V. Pekov. 

Wavenumbers (cm~*): 3510w, 3400sh, 2950sh, 1640w, 1422w, 1010s, 967s, 890sh, 727, 659, 
535sh, 503, 462. 


2.7 Silicates 981 


Sit4 Fluorthalenite-(Y)  Y3(Siz010F 
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Locality: Ploskaya Mt., Western Keivy massif, Kola peninsula, Murnansk region, Russia. 

Description: Cream-coloured crystals from the association with amazonite, zinnwaldite, quartz, albite, 
bastnaesite-(Ce) and Y-rich fluorite. Identified by IR spectrum and electron microprobe analysis. The 
empirical formula is (electron microprobe) (Y> 36Dyo.20 Y bo.16Ef0.13Gdo.04LUo.03EU0.03 Tho .03Ca0.05) 
$13,000 10[Fo.78(OH)o.221. 

Wavenumbers (cm 7‘): 3427w, 1029s, 1002s, 961s, 930sh, 899s, 885, 853, 731, 681, 662, 570sh, 
553, 518, 490, 460, 408, 400sh. 


Sit5 Rosenhahnite Ca3[Si;,0s(OH)>] 
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Locality: Russian river, Mendocino Co., California, USA (type locality). 

Description: White platy crystals from the association with pectolite, xonotlite and datolite. 
Investigated by A.E. Zadov. Identified by IR spectrum, powder X-ray diffraction pattern and 
optical data. 

Wavenumbers (cm ‘): 3300sh, 3205, 2950w, 2460w, 2330sh, 1990w, 1332, 1161, 1090sh, 1065sh, 
1046s, 1001s, 976s, 921s, 904s, 855, 807, 686, 660, 634w, 537, 507, 495sh, 475, 453, 424w, 398w. 
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Sit6 Fluorthaleénite-(Y) Y3(S130)0)F 
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Locality: Hundholmen, Tysfjord, Norway. 
Description: Pink transparent grains. Investigated by A.V. Voloshin. 


Wavenumbers (cm~ *): 3320w, 1085sh, 1025sh, 1000sh, 963s, 900sh, 729, 675sh, 661, 545sh, 503, 461. 


SSil Ellestadite-(OH) (Hydroxylellestadite) = Ca; [(Si04)3(SO4)3](OH)> 
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Locality: Arimao-Norte, Cienfuegos province, Cuba. 

Description: Light violet granular aggregate from the association with calcite, wollastonite, grossu- 
lar, vesuvianite, diopside, xonotlite, prehnite, zeolites and pyrite. The crystal structure is solved. 
Monoclinic, pseudohexagonal, a = 9.526, b = 9.506, c = 6.922 A, y ~ 119.99°. The empirical 
formula is Cao 99Nao.01[(S104)2.955(SO4) 2.955(CO3)o0.00][(OH,O)1 6gClo.31Fo.03]. Optically uniaxial 
(—), œ = 1.651(2), € = 1.647(2). Deac = 3.05 g/cm”, Dineas = 3.02(2) g/cm”. Strong lines of the 
powder X-ray diffraction pattern [d, A (I, %) (hkD] are 3.458 (90) (002), 2.842 (100) (211), 2.792 
(90) (112), 2.746 (90) (300), 2.651 (80) (202), 2.284 (80) (130), 1.963 (90) (222). 

Wavenumbers (cm~ '): 3565w, 3505w, 3375w, 3330sh, 1459, 1422, 1145s, 938s, 920sh, 770w, 641, 
617, 555, 505, 480sh. 


2.7 Silicates 983 


SSi2  Ternesite Ca;(S10⁄4)(S503) 
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Locality: Burned dump of the shaft No. 45, Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: White veinlets from the association with anhydrite and ellestadite-(F). Investigated by 
B.V. Chesnokov (described under the name “rukavishnikovite’). Orthorhombic, a = 10.16(1), 
b = 15.38(1), c = 6.80(1) A, Z=4. Optically biaxial (—), a = 1.634, p = 1.638, y = 1.639. 
Deac = 2.972 g/cm”. The empirical formula is Cas 99(SiO4)1.97(SO4) 0.96Clo.040o 0g. Strong lines 
of the powder X-ray diffraction pattern [d, A (I, %) (hkl)| are 3.178 (65) (141), 2.834 (100) (202), 
2.828 (96) (330), 2.730 (44) (132), 2.663 (42) (222), 2.600 (50) (331), 2.565 (45) (060). 

Wavenumbers (cm_'): 1162s, 1153s, 1124s, 1021, 992, 945s, 927s, 881s, 837, 677, 661, 631, 613w, 
603, 595w, 556, 515s, 499, 435, 400. 


SSi3 Tuscanite (K,Sr,H,O)2(Ca,Na)e[(Si1, AD) i0022] [SO.4,CO3,(OH)a.| 
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Locality: Razzano Mt., Sacrofano Caldera, Sacrofano municipality, Rome Province, Latium, Italy. 

Description: Elongated platy crystals. Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3405, 1600w, 1475sh, 1410, 1210sh, 1177, 1146, 1006s, 940sh, 908s, 720sh, 
675, 660, 626, 612, 591, 565w, 520sh, 501, 498, 458, 426, 410w. 
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SSi4 Ternesite Ca5(S104)2(SO,) 
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Locality: Ettringer Bellerberg, near Kottenheim, 2 km north of Mayen, Laacher See region, Eastern 
Eifel area, Rhineland-Palatinate (Rheinland-Pfalz), Germany. 

Description: Blue grains from the calcium-rich xenolith in leucite tephrite lava. Associated minerals 
are calcio-olivine, brearleyite and ellestadite-(F). Confirmed by IR spectrum. 

Wavenumbers (cm *): 1165s, 1124s, 955s, 930s, 880s, 836, 660, 632, 600, 550, 516, 485, 332. 


SSi5S Ternesite Ca5(S1i04)2(SO,) 
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Locality: Burned dump of the shaft No. 45, Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: Bluish grains from the association with anhydrite and ellestadite-(F). Investigated by 
B.V. Chesnokov. Confirmed by IR spectrum. 

Wavenumbers (cm~!): 1159s, 1124s, 1024, 995, 941s, 904, 886s, 840sh, 675, 659w, 639w, 610, 
591, 550sh, 528, 511, 420, 406. 


2.7 Silicates 985 


SSi6 Ellestadite-(F) (Fluorellestadite)  Caio[(S103)(S03)}]F2 
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Locality: Burned dump of the shaft No. 44, Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: Bright blue granular aggregate from the association with periclase, lime, formicaite, 
srebrodolskite, spurrite and anhydrite. Investigated by B.V. Chesnokov. Hexagonal, a = 9.485(2), 
c = 6.916(2) A. The empirical formula was given by B.V. Chesnokov as Cag 97Mgo 03 
[(SO4)2.84(S104)2.79(PO4)o.290(CO3)0.17]Fs.03. However, the admixture of carbon in analyzed sam- 
ple was due to the presence of associated formicaite. Optically uniaxial (—), @ = 1.638(2), 
€ = 1.6322). Deis = 3.090 g/cm’. Strong lines of the powder X-ray diffraction pattern [d, A 
(I, %) (hkl)| are 2.84 (100) (211), 2.80 (60) (112), 2.74 (60) (300), 2.28 (60) (310), 1.954 (70) 
(222), 1.852 (80) (213), 1.766 (60) (401), 1.729 (70) (004). 

Wavenumbers (cm *): 1150s, 1130sh, 1052s, 926s, 641, 618, 602, 575sh, 555, 514, 431. 


SSi7 Tuscanite (K,Sr,H,O)2(Ca,Na)e[(Si1, AL) i0022] [SO.4,CO3,(OH)a| 
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Locality: Biachella valley, Sacrofano Caldera, Sacrofano municipality, Rome Province, Latium, Italy. 

Description: Elongated platy crystals. Confirmed by IR spectrum. A hydrated variety. 

Wavenumbers (cm~*): 3435, 1630w, 1486w, 1402w, 1210sh, 1160sh, 1138s, 1074s, 1006s, 906s, 
835sh, 675, 663, 624, 610, 590, 564, 501, 493, 460, 426, 397. 
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SSi8 Bechererite Zn 7Cu[(S,S1)(O,OH)4]2(OH);3 
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Locality: South mine, Broken Hill, New South Wales, Australia. 
Description: Blue crust. Probably contaminated by other minerals. The empirical formula is (electron 


microprobe) (Zn4 sCu; 6Feo.4Cao.1)(Cug.gAlo.2)(Si1.28 1.9) (OH,O),. 
Wavenumbers (cm~!): 3550sh, 3385, 1122s, 1103s, 1020sh, 840, 727, 603, 455, 430. 


SSi9 Latiumite K5Cag¢Al[(S1,AL) pO25 ](SO4,CO3) 
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Locality: Biachella valley, Sacrofano Caldera, Sacrofano municipality, Rome Province, Latium, Italy. 

Description: Elongated platy crystals from the association with sanidine, clinopyroxene, hatiyne and 
andradite. Confirmed by IR spectrum. 

Wavenumbers (cm !): 3355w, 1600w, 1490w, 1413w, 1490w, 1222, 1160sh, 1147s, 1076s, 1005s, 
920sh, 908s, 835sh, 678, 613, 593, 503, 430sh, 380. 


2.7 Silicates 987 


SSi10 Tuscanite (K,Sr,H,O)>(Ca,Na)6[(Si,A]) 10022] [SO.4,CO3,(OH),| 
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Locality: Razzano Mt., Campagnano, Rome Province, Latium, Italy. 

Description: Colourless prismatic crystal from the association with sanidine, clinopyroxene, 
latiumite and andradite. Confirmed by IR spectrum. A hydrated variety. 

Wavenumbers (cm ‘): 3500, 3360sh, 1738w, 1630w, 1485w, 1400w, 1220sh, 1175sh, 1135s, 
1074s, 1007s, 908s, 710sh, 675sh, 664, 630sh, 613, 594, 585sh, 515sh, 502, 479, 460, 425. 


SSill_ Latiumite K>Ca,Al[(Si,Al),9Q5](SO4,CO3) 
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Locality: Albano, Alban Hills, Rome Province, Latium, Italy (type locality). 

Description: Elongated platy crystals from the association with hedenbergite, grossular-andradite, 
melilite, leucite, kaliophilite and hatiyne. Confirmed by IR spectrum. A hydrated variety. 

Wavenumbers (cm ‘): 3530sh, 3410, 1630w, 1492, 1410, 1200sh, 1125sh, 1076s, 1002s, 940sh, 
906s, 836, 676, 650sh, 620sh, 592, 515sh, 490. 


988 2 IR Spectra of Minerals and Reference Samples Data 


TiSi2  Orthojoaquinite-(La) Ba,NaLa>Fe**Ti,SigO.¢(OH,F)-H»O 
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Locality: Narssaq river, Kvanefjeld Mt., Ilímaussaq alkaline complex, South Greenland (type 
locality). 

Description: Greyish-brown columnar aggregate from the association with riebeckite, analcime, 
sodalite and steenstrupine-(Ce). Holotype sample. Orthorhombic, space group Cemm, a = 10.539, 
b = 9.680, c = 22.345 A, Z = 4. Optically biaxial (+), a = 1.754, p = 1.760, y = 1.797, 
2V meas = 40°. Deale = 4.14 g/cm”, Dine = 41 g/cm”. The empirical formula is (Ba; 99Cao 01) 
(Naı.11K0.07)(Lao.88C€0.81Ndo. isPT0.09)(Fe~*o,.9sMno, 14)(Ti 64Nbo.25Fe*o,07Tho.02)(Sig.01026.00) 
[(OH)9.3700.35F 0.28]: 1.00H2O. Strong lines of the powder X-ray diffraction pattern [d, A (I, %) 
(hk1)] are 5.58 (68) (004), 3.00 (9) (224), 2.95 (17) (206), 2.91 (11) (117), 2.80 (100) (313, 008, 
225), 2.232 (8) (0.0.10), 1.596 (13) (0.0.14, 602). 

Wavenumbers (cm~ ^: 3535w, 3490w, 3300w, 1610w, 1038s, 1015s, 987s, 925s, 903s, 790sh, 718, 
676, 648, 582, 490, 450. 


TiSi3 Karnasurtite-(Ce) | (Ce,La,Th)(Ti,Nb)(Al,Fe>*)(Si,P)>07(OH)4-3HO (?) 
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Locality: Pegmatite No. 62, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murmansk 
region, Russia (type locality). 


2.7 Silicates 989 


Description: Orange-yellow hexagonal plates from the association with natrolite, sodalite, 
polylithionite and Mn**-oxides. Identified by IR spectrum and semiquantitative electron micro- 
probe analysis. The bands at 1,280, 1,380, 1,404, 1,450, 1,567, 1,612, 2,855, 2,925 and 2,957 cm! 
correspond to inclusions of bituminous substance. 

Wavenumbers (cm ‘): 3350, 3235sh, 2957, 2925, 2855, 1625sh, 1612, 1567, 1450, 1405, 1280w, 
1050sh, 1012s, 875sh, 675sh, 614, 531s, 466, 425sh. 


TiSi4 Batisite Na»B aTin(S1401>)O> 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Pink grains from the association with cancrinite, pectolite, aegirine-diopside, calcite 
and natrolite. Identified by IR spectrum and electron microprobe analysis. K-rich variety. The 
empirical formula is Na(Nap 6Ko.4)(Bag gKo 2)(Tiy gNbo.2)(Si4.9012)O>. 

Wavenumbers (cm ‘): 1165, 1105, 1039s, 978s, 955sh, 764, 708, 637, 574w, 522, 485, 420sh, 399. 


TiSiS Barytolamprophyllite | (Ba,Sr,K),Na(Na,Fe~*,Mn**),(Ti,Fe°*,Mg)Ti»(Si,07)20>(OH,O,F)> 
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Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murmansk region, Russia (type locality). 

Description: Prismatic crystals from  peralkaline pegmatite. The empirical formula is 
(Bao 9Ko.5Sto.4Nao.1)Na(Na;.7Mno.2Cao.1)(Ti2.7Fe9.2Nbo.1)(S1207)202Fo 6(0,OH) 5. 

Wavenumbers (cm7 ’): 1035, 956s, 925sh, 863s, 697w, 580sh, 552, 510sh, 458, 420sh, 395. 


TiSi6 Kukisvumite NaeZnTi4SigQO9 -4H,O 
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Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murmansk region, Russia. 

Description: Colourless scaly aggregate from the association with natrolite, calcite, aegirine, 
lamprophyllite, fluorite, sphalerite, catapleiite, donnayite, narsarsukite, labuntsovite-Mn, 
tainiolite, polylithionite, etc. The empirical formula is (electron microprobe) 
Nag ,.00(ZN0.36Mno 0g) T14.0851g.000 28-220. 

Wavenumbers (cm '): 3400sh, 3350, 1670sh, 1635w, 1132, 1055sh, 1045s, 1007s, 976, 947s, 921s, 
887, 689, 619, 570, 537, 495, 482, 457, 440, 404. 


TiSi7 Perrierite-(La) (La,Ce,Ca)4Fe**(Ti,Fe)4(Si,07).O 
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2.7 Silicates 991 


Locality: Kaskasnyunachorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, 
Russia. 

Description: Dark brown grains from hornfels. Investigated by Yu.P. Menshikov. Metamict, amor- 
phous, gives powder X-ray diffraction pattern of perrierite after ignition. The empirical formula is 
(electron microprobe) La; gCe;.4Ndo2Cao.sTho,1(Feo.gsMgo.1 Yo.1)(Ti2.6Al1.2Zr0.2)(Si3.9Al0.1)022. 

Wavenumbers (cm~ *): 3325w, 1080, 1003s, 925sh, 796w, 777w, 705sh, 687, 635sh, 580, 509, 461s. 


TiSi8 Komarovite (L,Na,K)(L,Ca,Na)6Li,(Nb,Ti)6Si4O26(OH,F)2-nH20 (?) 
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Locality: Pegmatite No. 61, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murmansk 
region, Russia (type locality). 

Description: Cream-coloured pseudomorphs after platy crystals of vuonnemite from the association 
with natrolite, albite, yofortierite, leifite, etc. The empirical formula is (electron microprobe) 
Cay .2Sr0.6Nao.3Ko.3Lix(Nbs 4Ti9.6)(S13.gAlo.2)O26(OH,F)2-nH20. 

Wavenumbers (cm ‘): 3310, 3225, 1636, 1142, 1080sh, 1025sh, 1008, 924s, 833, 755, 664s, 
595sh, 466. 


TiSi9 Noonkanbahite NakKBaT1>(Si,0)>)O> 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultrabasic complex, Kola peninsula, Murmansk 
region, Russia. 

Description: Brown grains from the association with georgechaoite, cancrinite, pectolite, aegirine- 
diopside, calcite and natrolite. Identified by IR spectrum and electron microprobe analysis. The 
empirical formula is Na; oo(Ko.s9Nao_.41)(Bao.s4Ko.46)(T11.61Nb0.41Feo.05)(S14.00012)O>. 

Wavenumbers (cm~'): 3390w, 1170, 1109s, 1050sh, 1040s, 983s, 960sh, 945sh, 764, 711, 634w, 
575w, 524, 479, 415sh, 397. 


TiSil0 =Noonkanbahite NaKBaTi.(Si,O;2)O2 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Brown grains from the association with cancrinite, pectolite and aegirine-diopside. 
Identified by IR spectrum and electron microprobe analysis. The empirical formula is 
Nao.94(Ko.63Nao.37)(Bao.65Ko.35)(T11.70Nb0.32F €0.02)(S14.00012)O2. 

Wavenumbers (cm~!): 3390w, 1630w, 1168, 1109s, 1043s, 982s, 955sh, 766, 711, 635w, 577w, 
526, 480, 466, 398. 


TiSill Kupletskite | K,Na(Mn,Fe**)7(Ti,Nb)2Sig024(OH,O,F); 
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2.7 Silicates 993 


Locality: Rouma (Roume, Ruma) island, Los Archipelago, Guinea. 

Description: Brown scaly aggregate from the association with villiaumite. Identified by IR spectrum 
and electron microprobe analysis. 

Wavenumbers (cm *): 3600w, 3520sh, 1645w, 1450w, 1045, 1020, 934s, 897s, 720w, 646, 560, 
450s, 404. 


TiSil2 Astrophyllite K Na(Fe**,Mn)7Ti>,SigO>4(OH,O,F)7 
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Locality: Verkhnee Espe deposit, Akzhailyautas Mts., Tarbagatai range, Eastern Kazakhstan region, 
Kazakhstan. 

Description: Reddish-brown grains with perfect cleavage. Investigated by I.V. Pekov. Fe:Mn 7% 7:1. 

Wavenumbers (cm~ *): 3614w, 3440w, 1631w, 1052, 1010sh, 970s, 935s, 905sh, 710sh, 687w, 648, 
560, 529w, 448s, 430sh, 405sh. 


TiSi13 Astrophyllite © K,Na(Fe**,Mn),Ti>,SigO.4(OH,O,F)7 
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994 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Brown prismatic crystal from the association with albite, aenigmatite, aegirine and 
loparite-(Ce). Confirmed by IR spectrum and electron microprobe analysis. The empirical formula 
is Ky_gNao.9Cag.25(Fes.gMnj o)(Ti2.1Nbo.1)Sis.0024(0H,O,F)7. 

Wavenumbers (cm7 ’): 3615, 1052, 985s, 935s, 900sh, 690w, 651, 563, 441s, 411s. 


TiSil4 Astrophyllite KNa(Fe^*,Mn)-Ti2Siş024(0H,0,F) 
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Locality: Dara-i Pioz alkaline massif, Alaiskii ridge, Tien Shan Mts., Tajikistan. 


Description: K-deficient variety. 
Wavenumbers (cm~ *): 3625sh, 3580w, 1620w, 1084, 1058, 1010sh, 974s, 930s, 696w, 649, 566, 
446s, 405. 


TiSi17 Altisite © Na3K,¢TisAlSig0..Cl3 
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Locality: Oleniy Stream apatite deposit, Khibiny alkaline complex, Kola peninsula, Murmansk 
region, Russia (type locality). 

Description: Colourless grains from the association with sodalite, nepheline, potassium feldspar, 
pectolite, aegirine, shcherbakovite, tinaksite, arfvedsonite, nefedovite, villiaumite, natrite and 


2.7 Silicates 995 


rasvumite. Holotype sample. Monoclinic, space group C2/m, a = 10.37(1), b = 16.32(3), 
c = 9.16(2) A, p = 105.6°. Optically biaxial (+), a = 1.601(2), p = 1.625(2), y = 1.654(2), 
DV ee = SI. Dag. = 2.67g/cm”, D neas = 2.642) g/cm’. The empirical formula is 
Nas. .5s7K5.23Ba0.08(Ti1.95Nbo.04Zr0.01)Al2.03S17.98026.10Cl1.89. Strong lines of the powder X-ray 
diffraction pattern [d, A (I, %) (hkD] are 8.22 (71) (020), 3.50 (42) (221, -222), 3.049 (100) 
(132, -312), 2.900 (71) (-331, -203), 2.835 (84) (151). 

Wavenumbers (cm): 1125, 1040sh, 1024s, 985s, 952s, 924s, 910s, 885sh, 757, 742w, 709w, 
667w, 645w, 583, 568, 515, 483, 434, 407. 


TiSil8 Hilairite = Na ZrSi,09-3H2O 
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Locality: Poudrette (Demix) quarry, Mont Saint-Hilaire, Rouville RCM (Rouville Co.), Montérégie, 
Québec, Canada (type locality). 

Description: Pale brown crystals from the association with catapleiite, aegirine, microcline, etc. 
Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3540, 3465, 3410, 3155, 1675sh, 1640, 1455w, 1042, 979s, 956s, 922s, 731, 494. 


TiSil9 Georgechaoite KNaZr(Si3;09):-2H,O 
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996 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Brown grains from the association with noonkanbahite, cancrinite, pectolite, aegirine- 
diopside, calcite and natrolite. Identified by IR spectrum and electron microprobe analysis. 
The empirical formula is (Ko.sTho.1Bao.05)(Nao.6Cao.3)(Zro.sTio.2)(Si2.9Al0.109):-nH20. 

Wavenumbers (cm _‘): 3425, 1665w, 1640, 1560sh, 1430w, 1370w, 1050sh, 973s, 892, 742w, 699, 
521, 490, 460sh. 


TiSi20 Surkhobite (Ba,K),CaNa(Mn,Fe~*,Fe°*)sTi4(Sis07)404(F,OH,O)<¢ 
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Locality: Dara-1 Pioz alkaline massif, Alaiskii ridge, Tien Shan Mts., Tajikistan (type locality). 

Description: Brownish-red platy crystals from the association with aegirine, microcline, albite, 
quartz, amphibole, annite, bafertisite, astrophyllite, zircon, fluorite, polylithionite, stillwelite- 
(Ce), sogdianite and tadzhikite-(Ce). Holotype sample. The crystal structure is solved. It is 
characterized by the ordering of Ba, K, Ca and Na. Monoclinic, space group C2, a = 10.723(1), 
b = 13.826(2), c = 20.791(4) A, p = 95.00(1)°, Z = 4. Optically biaxial (—), a = 1.790, 
p = 1858010), y = 188800), 2V neas = CIO) Deae = 3.98 g/cm’. The empirical formula is 
Naz2.60K 1.41 C41 .609T0.09Ba2.58 (Mng.17Fe**6.gsFe*"o.94Mg0.115Alo.01)(Ti7.17Nbo.57Z0.10) Sit6.06H.61 
F; 49070.51. Strong lines of the powder X-ray diffraction pattern [d, A (I, %) (hkl)] are 10.39 (20) 
(002), 3.454 (100) (006), 3.186 (15) (321), 2.862 (15) (225), 2.592 (70) (008), 2.074 (40) (048). 

Wavenumbers (cm ‘): 3590, 1033s, 1013s, 970sh, 937s, 871s, 733, 690sh, 633, 583, 532, 504, 
435s, 381s. 


2.7 Silicates 997 


TiSi22 Baratovite KLi3Ca7T15(Sig018)2(OH,F)> 
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Locality: Dara-i Pioz alkaline massif, Alaiskii ridge, Tien Shan Mts., Tajikistan. 
Description: Brownish brittle plates with perfect mica-like cleavage from the association with 


aegirine, microcline, quartz, polylithionite and stillwelite-(Ce). Confirmed by IR spectrum. 
Wavenumbers (cm *): 3660w, 1086s, 968s, 950s, 689, 659w, 538, 529, 518, 467s, 442, 406. 


TiSi23 Barytolamprophyllite noncentrosymmetric Ba(Ba,Na){Na3Ti[Ti202S140)4](F,OH,O)>} 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Radial aggregate of yellow prismatic crystals from the association with calcite, 
feklichevite, aegirine-diopside and pectolite. The empirical formula is Ba(Bao.4Nao.35Kro2) 
(Naz. 7Mgo.15Mno.15)(T12.sFeo.2)Si4.0014(F,OH,O)>. 

Wavenumbers (cm~'): 1032, 952s, 920s, 856s, 696w, 620sh, 580sh, 551, 510sh, 459, 395s. 
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TiSi24 ~Burpalite Na,CaZr(Si,O7)F> 
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Locality: Burpala (Burpalinskii) alkaline massif, Transbaikal territory, Siberia, Russia (type 
locality). 

Description: Yellowish grains from the association with lavenite, albite, nepheline, aegirine, alkalic 
amphibole, biotite, catapleiite, astrophyllite, fluorite and loparite-(Ce). Holotype sample. The 
crystal structure is solved. Monoclinic, space group P2,/a, a = 10.1173(8), b = 10.4446(6), 
c = se) te) A, p = 90.039(7)°, Z = 4. Optically biaxial (—), a = 1.627(2), p = 1.634(2), 
y = 1.639(2), 2Vimeas = 82°. Dmeas = 3.33(15) g/cm”, Deac = 3.27 g/cm”. The empirical formula 
is (Na; .69Mno.03F€0.02 Yo.01)Cao.98(Zt0.96 T19.05Nbo.01)(S12.0007) [F1.61(OH)o.26]-0.13H20. Strong 
lines of the powder X-ray diffraction pattern correspond to d values of 3.306, 3.035, 2.962, 
1.886, 1.787, 1.678 and 1.556 A. 

Wavenumbers (cm~'): 3460, 1640w, 1144s, 1095s, 1035s, 991s, 930sh, 880sh, 788, 762, 744, 724, 
649, 605sh, 586, 529, 475sh, 460, 425sh, 417s, 393s. 


TiSi25 Batisite Na zBaTio(S14012)O> 
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Locality: Inagli alkaline-ulthabasic massif, Sakha (Yakutia) Republic, Siberia, Russia (type locality). 


2.7 Silicates 999 


Description: Rose-brown grains from the association with microcline, orthoclase, nepheline, 
aegirine, arfvedsonite, lorenzenite, thorite, eudialyte and fluorapatite. Holotype sample. Ortho- 
rhombic, space group /ma2 or Imam, a = 10.41, b = 13.85, c = 8.06 A, Z = 4. Optically biaxial 
(+), a = 1.730(1), B = 1.735(1), y = 1.791(1), 2Vimeas = 7°. Dmeas = 3-43 g/em”, Deale = 3.49 

g/cm”. The empirical formula is (Nay 66Ko,34)(Bao,gsCao.o3Mno.o1)(Tit 6sFe**o.14Alo.11Zt0.09) 
Siz 97013.66(0H)o.34. Strong lines of the powder X-ray diffraction pattern [d, A (I, %)]| are 3.39 
(50), 3.20 (30), 2.91 (100), 2.62 (30), 2.16 (50), 2.09 (40), 1.68 (50). 

Wavenumbers (cm~!): 1170sh, 1105, 1031s, 972s, 950s, 762, 712, 634, 576w, 526, 486, 466, 

448, 405sh. 


TiSi26  Baotite Ba4Ti4(Ti,Nb,Fe)4(S14012)016Cl1 
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Locality: Bayan Obo REE—Fe—-Nb deposit, Inner Mongolia, China (type locality). 

Description: Dark brown grains from the association with quartz, calcite, aegirine, galena, pyrite and 
alkalic amphiboles. Holotype sample. Tetragonal, space group /4,/a, a = 20.02, b = 6.01 A. 
Optically biaxial (+), œ = 1.94, e = 2.16. Dear = 4.79 g/cm’. The empirical formula is 
(Baz.82Ca0.11)(Tis.84Nba1.35F€o.60Al0.18)(Si3.68Al0.32)O28Clo.g8. Strong lines of the powder X-ray 
diffraction pattern [d, A (I, %)] are 3.39 (50), 3.20 (30), 2.91 (100), 2.62 (30), 2.16 (50), 2.09 (40), 
1.68 (50). 

Wavenumbers (cm *): 1109s, 964, 931s, 790sh, 747, 949, 600, 560sh, 489s, 467, 430sh, 400sh. 
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TiSi27 Byelorussite-(Ce) NaMn?*BazCesTirSig02¢6(F,OH)-H»O 
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Locality: Zhitkovichi, Gomel region, Byelarus (type locality). 

Description: Pale brown tabular crystals from the association with brookite, bastnasite, montmoril- 
lonite, quartz, magnesioriebeckite, aegirine, albite, leucophanite and titanite. Holotype sample. 
Orthorhombic, space group P2,2,;2), a = 10.57(6), b = 9.69(6), c = 22.38(10) A. Optically 
biaxial (+), a = 1.743, B = 1.760, y = 1.820, 2Vmeas % 60°. Dineas = 3-92 g/em®, Deac = 
4.09 g/cm”. The empirical formula is (Nao.95Ko.12)(Mno.52ZNo.27Feo. 16¢Mg0.05)(Bai.o0ST0.06) 
REE > 03TI2.91S1g 90026 [Fo.73(OH)o.27]-H2O. Strong lines of the powder X-ray diffraction pattern 
[d, A (I, %)] are 4.42 (59), 3.30 (45), 3.00 (68), 2.95 (63), 2.91 (52), 2.783 (100), 2.606 (52). 

Wavenumbers (cm *): 3540w, 3485w, 3320w, 2930w, 1615wm 1160sh, 1044s, 1025sh, 984s, 927s, 
908s, 797, 779w, 719, 680, 652, 587, 530sh, 505sh, 495, 449s, 407. 


TiSi28 Belkovite =Ba (Nb,T1)6(Si207)O;> 
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Locality: Sebl’yavr massif, Kola peninsula, Murmansk region, Russia. 


2.7 Silicates 1001 


Description: Brown crystals. Investigated by N.V. Sorokhtina. 
Wavenumbers (cm *): 1152, 1012, 960sh, 927s, 887s, 758s, 697s, 558w, 519, 450sh, 405. 


TiSi29 Batisite Na-BaTi(S14012)0> 
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Locality: Inagli alkaline-ulthabasic massif, Sakha (Yakutia) Republic, Siberia, Russia (type locality). 

Description: Brown grains from peralkaline pegmatite. Confirmed by IR spectrum and electron 
microprobe analysis. 

Wavenumbers (cm~ *): 1160sh, 1106s, 1037s, 973s, 950s, 880sh, 763, 708, 633, 573w, 525, 486, 
465sh, 410. 


TiSi30 Bornemanite BaNa3(Na,Ti,Mn**),(Ti,Nb)2(Sis07)2(PO,)O>(F,OH)> 
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Locality: Yubileinaya pegmatite, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, 
Murmansk region, Russia (type locality). 

Description: Straw-yellow aggregate of elongated plates forming pseudomorph after lomonosovite. 
Associated minerals are lomonosovite, natrolite, raite, zorite, mountainite, penkvilksite, terskite, etc. 
Holotype sample. Orthorhombic, a = 5.48(5), b = 7.10(5), c = 48.2(1) A. Optically biaxial (+), 
a = 1.682-1.683, B = 1.687-1.695, y = 1.718-1.720, 2Vmeas = 40°. Deac = 3.49 g/cm°. Strong 
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lines of the powder X-ray diffraction pattern [d, A (I, %)]| are 24.1 (100), 8.04 (100), 3.44 (100), 3.02 
(100), 2.682 (80), 1.781 (70), 1.610 (80). 

Wavenumbers (cm~‘): 3520w, 3390w, 3230w, 1715w, 1620w, 1101, 1063s, 1011s, 980s, 958s, 
943s, 871s, 836s, 684w, 595sh, 580sh, 561, 548, 520sh, 500sh, 455, 392. 


TiSi31 Bornemanite BaNa3(Na,Ti,Mn**),(Ti,Nb)2(Si.707)2(PO,)O>(F,OH)> 


1.0 
0.8 
V 
O 
(æ 
= 
= 
Z 0.6 
9) 
_ 
0.4 
500 1000 1500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Yubileinaya pegmatite, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, 
Murmansk region, Russia (type locality). 

Description: Pale-yellow pseudomorph after lomonosovite. Investigated by A.P. Khomyakov. Con- 
firmed by IR spectrum. 

Wavenumbers (cm *): 3400w, 3220sh, 1620w, 1104, 1067, 1057s, 1011s, 960s, 945sh, 890sh, 870s, 
846s, 805sh, 690w, 590sh, 581, 560sh, 551, 520sh, 500sh, 455, 394. 


TiSi32 Barytolamprophyllite | (Ba,Sr,K),Na(Na,Fe**,Mn**),(Ti,Fe**,Mg)Ti>(Si207)>0>(OH,O,F)> 
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2.7 Silicates 1003 


Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Yellow scaly aggregate from peralkaline pegmatite, from the association with 
villiaumite, lomonosovite and aegirine. The empirical formula is (Bai. 1Ko.4Sro.4Nao.1)Na 
(Na .sMno.2)(Ti2.6Mn0.2F€0.1Nbo.1)(S1207)202(0,F,OH)2. 

Wavenumbers (cm7 ’): 1036, 954s, 921s, 860s, 695, 550, 500sh, 456, 404s. 


TiSi33 Barytolamprophyllite (Ba,Sr,K)Na(Na,Fe°*,Mn”^)(Ti,Fe?*,Mg)Ti2(Si207)02(0H, 
O,F)» 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Yellow-brown long-prismatic crystal from peralkaline pegmatite, from the association 
with villiaumite, lomonosovite and aegirine. The empirical formula is (Bag. 77Ko 47S10.39Nao.22)Na 
(Nay s4Mno.42Cao.04)(T12.43Fe9.33Mg0,17MNo.07)(S1207)202(O,F,OH)>. 

Wavenumbers (cm): 1032s, 948s, 930sh, 864s, 700w, 575sh, 553, 505sh, 459, 402s. 


TiSi34 = Nabalamprophyllite Ba(Na,Ba){Na3Ti[T1.02S140,4](F,OH,O)>} 
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Locality: Inagli alkaline-ulthabasic massif, Sakha (Yakutia) Republic, Siberia, Russia (type 
locality). 

Description: Brown coarse prismatic crystal from the association with albite, orthoclase, pyroxene, 
batisite, innelite, neptunite, leucosphenite, fluorstrophite, etc. Holotype sample. The crystal 
structure is solved. Na and Ba are ordered in interlayer sites. Monoclinic, space group P2/m, 
a = 19.741(5), b = 7.105(4), c = 5.408(2) A, P = 96.67(1)°, Z = 2. Optically biaxial (—), 
a = 1.750, B = 1.784, y = 1.799, 2Vmeas = 40°. Dmeas = 3-62(2) g/cm”, Deac = 3.58 g/cm’. 
The empirical formula is Naz95Ko.17Cao.05Sto.05Ba1.29Mno,.13(T12.s6Feo.03Mgo0.07)[(S13.93Alo.07) 
Oj4.00] O1.94(0OH)1.67Fo.51. The strongest lines of the powder X-ray diffraction pattern are 
[d, A (I, %) (hkl)| 9.87 (96) (200), 3.75 (65) (31-1), 3.45 (90) (311, 510), 3.275 (78) (600), 
2.797 (100) (221). 

Wavenumbers (cm~!): 3610w, 1033, 954s, 921s, 854s, 692w, 575sh, 549, 459, 420sh, 402s. 


TiSi35 ‘“‘Betalomonosovite” Na Ti4(Si,07)2(HPO.)(H»PO4)O4 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Analogue of lomonosovite with acid phosphate groups. The crystal structure is solved. 
Confirmed by IR spectrum. 

Wavenumbers (cm™*): 3500sh, 3250, 2950sh, 2400w, 1660w, 1425w, 1285sh, 1250sh, 1164, 
1090sh, 1033s, 946s, 917s, 794, 715w, 680sh, 565sh, 540, 520sh, 460sh, 420sh, 390. 
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TiSi36 “Betalomonosovite”?” Na Ti4(Si.07)2(HPO.)(H»PO,4)O4 
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Locality: Nyorkpakhk Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 
Description: Analogue of lomonosovite with acid phosphate groups. Identified by IR spectrum. 
Wavenumbers (cm ‘): 3460, 3200, 3000, 2910sh, 2380, 1710w, 1620w, 1290sh, 1240sh, 1162, 
1090sh, 1034s, 940sh, 925s, 795, 716w, 570sh, 539, 520sh, 390. 
TiSi38 ~— Bario-orthojoaquinite (Ba,Sr)4Fe7*>TisSigOs6-H>O 
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Locality: Benitoite Gem mine, Joaquin Ridge, Diablo Range, San Benito Co. California, USA (type 
locality). 

Description: Brown crystals from the association with strontio-orthojoaquinite and benitoite. The empiri- 
cal formula is (Baz 5Sr1 s)(Fe1.1Nao.4Mno.2Ca0.1)Ti2 2S17 gAlp. 2026-nH2O. Confirmed by IR spectrum. 

Wavenumbers (cm~!): 1054s, 1011s, 908s, 689, 668, 572, 490sh, 465. 
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B aaTi4(Ti,Nb,Fe)4(Si,0 1 2)O 16Cl 


0.9 


0.8 


0.7 


0.6 


250 750 1250 1750 


Wavenumber (cm) 


Locality: Hackman valley, Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 
Description: Dark brown acicular crystals from the association with natrolite, aegirine, microcline, 
titanite, lorenzenite, henrymeyerite, ancylite and barite. Identified by IR spectrum and electron 


microprobe analysis. 


Wavenumbers (cm ‘): 1110s, 960sh, 935s, 820sh, 759, 654, 600, 545sh, 490sh, 470, 370s. 
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Locality: Dara-i Pioz alkaline massif, Alaiskii ridge, Tien Shan Mts., Tajikistan. 
Description: Brownish pseudomorph after eudialyte from the association with titanite, aegirine 


and calcite. 


Wavenumbers (cm~!): 1170sh, 1051s, 1038s, 930s, 797, 759, 640w, 505sh, 455s. 


2.7 Silicates 1007 


TiSi41 Burpalite Na CaZr(SiO-)F2 
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Locality: Burpala (Burpalinskii) alkaline massif, Transbaikal territory, Siberia, Russia (type locality). 

Description: Yellowish grains from the association with albite, nepheline, aegirine, catapleiite and 
astrophyllite. Cotype sample. Confirmed by IR spectrum. 

Wavenumbers (cm *): 1150sh, 1085sh, 936s, 880sh, 583, 530sh, 508, 452s, 425sh. 


TiSi42 Burpalite Na ,CaZr(Si,O7)F> 
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Locality: Burpala (Burpalinskii) alkaline massif, Transbaikal territory, Siberia, Russia (type locality). 

Description: Brown massive. Metamict, amorphous. Investigated by A.P. Khomyakov. 

Wavenumbers (cm ‘): 3420, 2915w, 1640w, 1508w, 1141, 1093s, 1034s, 1015sh, 992s, 930sh, 
885sh, 879, 763, 746, 724, 651, 608, 588, 532, 588, 532, 475sh, 462, 422s, 390. 
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TiSi43 Petarasite Na;Zr2Si6O18(C1,OH)-2H20O 
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Locality: Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Pink pseudomorph after kentbrooksite from the association with analcime, catapleiite 
and aegirine. The empirical formula is (Na374Ko.11;Cao.1;3Mno.12)(Zr1.9s5Nbp.94)Si6(O,OH) 18 
[Clo.32(OH)o.18]-7H2O. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3620, 3500, 1645w, 1608, 1075sh, 1044, 974s, 954s, 910sh, 777, 535sh, 
511, 491, 442. 


TiSi44 Wohlerite Na ,Ca,ZrNb(Si207)2(O,F)4 
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Locality: Langesundsfjorden, Larvik, Vestfold, Norway (type locality). 

Description: Yellow grains from the association with aegirine, eudialyte, catapleiite, rosenbuschite, 
zircon, albite, nepheline and biotite. The empirical formula is Naz »Ca3 gsMno ;Zr; oNbo.gFeo.25 
(Si2.007)2(0,0H,F)4. 

Wavenumbers (cm~ *): 3420w, 3350w, 1620w, 1061s, 1050s, 1015s, 995sh, 949s, 915sh, 898s, 
867s, 812, 755, 660sh, 621, 580sh, 554, 534, 472s, 447, 425sh, 415sh. 
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TiSi45 Vlasovite NaZrS 140} 1 
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Locality: Kipawa alkaline complex, Les Lacs-du-Témiscamingue, Québec, Canada. 
Description: Grey grains from the association with gittinsite and eudialyte. Confirmed by IR 


spectrum. 
Wavenumbers (cm): 1126s, 1093s, 991s, 942s, 785, 714, 680, 565, 500, 451, 405sh. 


TiSi46 Vlasovite Na,ZrSi,0;, 


0.9 


0.7 


Transmittance 


0.5 


0.3 
500 1000 1500 2000 


Wavenumber (cm') 


Locality: Kipawa alkaline complex, Québec, Canada.. 
Description: Grey grains from the association with gittinsite and eudialyte. Confirmed by IR 


spectrum. 
Wavenumbers (cm): 1124s, 1090s, 990s, 944s, 783, 716, 680, 565, 500, 455, 408sh. 
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TiSi47 Vuonnemite Na, ,TiNb2(S1507)2(PO4)203(F,OH) 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, 
Russia. 

Description: Yellow platy crystals from the association with villiaumite, eudialyte, lorenzenite, 
lamprophyllite, etc. Confirmed by IR spectrum. 

Wavenumbers (cm): 1096, 1064s, 1001, 974s, 947, 924, 866s, 853s, 707w, 596, 580, 564, 551, 
515sh, 460, 445, 401. 


TiSi48 Innelite =(Ba,K)4(Na,Fe,Mn,Ca)3Ti3(S1207)2(SO4)203(OH,F) 


1.0 
0.8 Nr 
O 
Q 
= 
2 
= 0 6 
= . 
UN) 
£ 
9°) 
al 
= 
0.4 
0.2 


500 1000 1500 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Inagli alkaline-ulthabasic massif, Sakha (Yakutia) Republic, Siberia, Russia (type locality). 

Description: Brown grains from the association with natrolite, albite, lorenzenite and batisite. 
PO,-rich variety. The empirical formula is (electron microprobe) Baz. g9Ko o4Nay.91Feo.54Mgo.13 
Mn.91€ao.06 113.29 Alo. 11513.33(SO4)1.00(PO4)o0.90(CO3),03(OH,F)-2H20. 

Wavenumbers (cm ~'): 3630, 3540, 3475, 3400w, 1675w, 1630w, 1450w, 1400w, 1187, 1132, 
1085sh, 1011s, 957s, 921s, 864s, 660sh, 636, 613, 588, 553, 449s. 


2.7 Silicates 1011 


TiSi49 Wadeite K3Zr(Si30o):nH,O (n <1) 
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Locality: Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 
Description: White tabular crystals from the association with aegirine and natrolite. Confirmed by 


IR spectrum. 
Wavenumbers (cm~!): 1050sh, 1018s, 938s, 738, 452. 


TiSi50 Vinogradovite (Na,Ca)aTi4(Si50¢6)2[(S1, Al) 40 10] O,:H,O 
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Locality: Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Pink crystals from the association with lorenzenite, lamprophyllite, catapleiite titanite 
and natrolite. Confirmed by IR spectrum. 

Wavenumbers (cm—?): 3590sh, 3400w, 3220sh, 1645w, 1097s, 1075sh, 1033, 1005sh, 995s, 965s, 
938s, 905sh, 849, 730sh, 716, 683, 642, 598, 534, 504, 468, 435sh, 419. 
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TiSis51 Niobokupletskite K,Na(Mn,Zn,Fe)7(Nb,Zr, T1)Sig07¢6(OH).4(O,F) 
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Locality: Poudrette (Demix) quarry, Mont Saint-Hilaire, Rouville RCM (Rouville Co.), Montérégie, 
Québec, Canada (type locality). 

Description: Brown prismatic crystals from the association with calcioancylite-(Ce) and catapleiite. 
Confirmed by IR spectrum and electron microprobe analysis. 

Wavenumbers (cm~‘): 3605, 3495, 3355, 1055sh, 1015sh, 943s, 905s, 803, 728w, 646, 556, 
449s, 425sh. 


TiSi52 Gotzenite NasCasTi(S1.07)2(F,OH)4 
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Locality: Pocos de Caldas alkaline massif, Brazil. 

Description: Yellow-brown coarse prismatic crystals. Hydrated variety. The empirical formula 
is (electron microprobe) Nap.49Ca3.3s5Mno.10ST0.07Ba0.04K0.03(T11.51ZT0.39F €0.10)S14.000 14F 3.87 
(OH,H,O),. Confirmed by IR spectrum. 

Wavenumbers (cm “): 3535, 3430, 1635w, 1455w, 1015s, 965s, 924s, 857s, 663w, 585, 540sh, 
474s, 395. 
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TiSi53 Rinkite (Ca,Ce)4Na(Na,Ca)sTi(S1,07)sF>(O,F)> 


0.9 
a aaam 

2 0.7 

(a 

a 

= 

= 

N 

(a 

a 

i 

= 0.5 


500 1000 1500 3000 3500 4000 
Wavenumber (cm’) 
Locality: Hackman valley, Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 


Description: Yellow coarse platy crystals. Investigated by P.M. Kartashov. Confirmed by IR 


spectrum and qualitative electron microprobe analysis. 
Wavenumbers (cm~!): 1030sh, 978s, 930sh, 870s, 660, 585, 557, 515sh, 486s, 435. 


TiSi54 Gaidonnayite Na Zr(Si:09):2H20 
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Locality: Shkatulka pegmatite, Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola 
peninsula, Murmansk region, Russia. 

Description: Lilac grains from the association with terskite, eudialyte and ussingite. Confirmed by IR 
spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm '): 3550sh, 3435, 3300sh, 1660sh, 1640, 1040sh, 974s, 759sh, 743, 698, 523, 
486, 460sh. 
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TiSi55S Gaidonnayite Na Zr(Si:09)2H20 
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Locality: Shkatulka pegmatite, Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola 
peninsula, Murmansk region, Russia. 

Description: Lilac pseudomorph after eudialyte from the association with terskite, amphibole, 
aegirine and ussingite. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3550sh, 3425, 1665, 1050sh, 989s, 965sh, 925s, 761, 743, 705, 540sh, 517, 
485, 450sh. 


TiSi56 Hydroastrophyllite (H30,H>0,K,Ca)3(Fe>*,Mn,L1)5(Ti,Nb)>(Si,L)g(O,OH,F)3; q 
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Locality: Verkhnee Espe deposit, Akzhaylyautas Mts., Tarbagatai range, Eastern Kazakhstan region, 
Kazakhstan. 

Description: Brown grains. Investigated by I.V. Pekov. 

Wavenumbers (cm): 3560, 3450sh, 1628w, 1070sh, 1050sh, 1006s, 941s, 680sh, 650, 560, 535, 
455sh, 435s, 406s. 
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TiSis7 Gittinsite =CaZrSi,0,7 
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Locality: Kipawa alkaline complex, Québec, Canada. 
Description: White aggregate from the association with vlasovite and eudialyte. Confirmed by IR 


spectrum. 
Wavenumbers (cm): 1160, 1075sh, 1043, 1023, 965sh, 938s, 905s, 870s, 795, 665, 594, 535, 
500sh, 475. 


TiSi58 Noonkanbahite NaKBaTi,(S140)2)O> 
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Locality: Malyi Murun (Malomurunskiy) alkaline pluton, Irkutsk region, Eastern Siberia, Russia 
(cotype locality). 
Description: Brown grains from the association with kalsilite and aegirine. Identified by IR spectrum 


and electron microprobe analysis. 
Wavenumbers (cm): 1150sh, 1105s, 1035s, 976s, 952s, 769, 706, 635, 574w, 523, 484, 469, 407. 
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TiSi60 = Elpidite = =Na5Zr(SigOQ;5)-3H2O 


1.0 
0.8 
Y 
z 
£ 0.6 
= 
N 
= 
S 04 
= 
0.2 


500 1000 1500 2000 3000 3500 4000 


Wavenumber (cm’) 


Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, 
Russia. 

Description: Clusters of colourless acicular crystals. Identified by IR spectrum. 

Wavenumbers (cm~ *): 3550, 3505, 3450, 3245w, 1645, 1168s, 1114s, 1050sh, 1031s, 1009s, 808w, 
778, 741w, 709, 645, 626, 599, 542, 522, 490sh, 460sh, 450sh, 430. 


TiSi61 Astrophyllite © K5Na(Fe**,Mn),Ti,SigO>,(OH,O,F)7 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Dark brown massive from the association with aegirine, fluorite and catapletite. Al-rich, 
K-deficient variety. The empirical formula is (electron microprobe) [K,.,4(H30,H2O),] 
(Nao.69Cao.16)(Fes 54Alo.7gMgo.ssMno.1g)(T1 30Feo.41 Nbo. 19) Sig. 00024(OH,O,F)7. 

Wavenumbers (cm): 3390, 1050sh, 1016s, 973s, 947s, 685sh, 654, 561, 542, 437. 
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TiSi62  Georgechaoite KNaZr(Si:09):-2H20 
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Locality: Yukspor Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Colourless crystals from a pseudomorph after eudialyte. Investigated by I.V. Pekov. 
K:Na & 0.75:1.25 in atomic units. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3415, 3380sh, 3330sh, 1670, 1360w, 1050sh, 985s, 956s, 916s, 763, 740, 
698, 655sh, 545sh, 517, 490s, 485sh, 450. 


TiSi63 Komkovite BaZr(Si309)-3H2O 
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Locality: Vuoriyarvi alkaline—ultrabasic massif, Northern Karelia, Russia (type locality). 

Description: Brown crystals from the association with dolomite, strontianite, phlogopite, barite, 
georgechaoite and pyrite. Holotype sample. Trigonal, space group R32, a = 10.526(6), c = 
15.736(9) A, Z = 6. Optically uniaxial (—), œ = 1.671(1), € = 1.644(1). Dmeas = 3.31(5) g/cm’, 
Dearc = 3.31 g/cm’. The empirical formula is (Bao.95K0o.01Ca0.01K0.01)F€0.02Z11 04H f0.01S12,.9500° 
3.08H,O. 

Strong lines of the powder X-ray diffraction pattern [d, A (I, %)] are 5.23 (100), 3.59 (80), 3.02 (80), 

2.96 (90), 2.57 (60), 2.106 (60). 
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Wavenumbers (cm): 3530, 3495, 3410sh, 3265sh, 1660sh, 1635, 1033, 980sh, 961s, 912s, 738, 
682w, 537, 498, 480sh. 


TiSi65S  Kazakovite NagMnTi(SigQj3) 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 
Description: Yellow crystals from peralkaline pegmatite. The empirical formula is (electron micro- 


probe) (Nas. 7Ko.2)(Mno.4Feo.3Cao.2)(Tip.7Z1o.2Nbo,1)(Si6.00 1g). 
Wavenumbers (cm): 1063, 1027sh, 930s, 859, 623, 566, 537, 449s, 410sh. 


TiSi66 =Kazakovite NagMnTi(SigQj3) 
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Locality: Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia (type 
locality). 

Description: Brown crystals from peralkaline pegmatite, from the association with raslakite, 
terskite, microcline and aegirine. The empirical formula is (electron microprobe) 
Nas_;Mno.7Feo.3Cao.1(T10.6Z10,3)(Si6.00 18). 

Wavenumbers (cm~!): 1150sh, 1058s, 1030sh, 923s, 760sh, 619, 540sh, 447s. 
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TiSi67 Koashvite Na¢(Ca,Mn),,.(Ti,Fe°*)(Si,O12):nH»O 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia (type 
locality). 

Description: Yellow grains from the association with lomonosovite, pectolite, villiaumite and 
natrophosphate. Holotype sample. Orthorhombic, space group Pmnb, a = 10.179(1), 
b = 20.899(2), c = 7.335(1) A, Z=4. Optically biaxial (—), a= 1.637, p = 1.643, 
y = 1.648, 2Vimeas = 83°. Deas = 3.00(2) g/cm}, Dearc = 3.07 g/cm°. The empirical formula is 
Na6.2(Cap.o9Mno .4Feo. ;Mgo.1)(Ti9.45Feo.35)(Si¢.cO18)-0.4H2O. Strong lines of the powder X-ray 
diffraction pattern [d, A (I, %)] are 3.66 (50), 3.28 (50), 2.620 (40), 2.581 (100), 1.820 (70), 
1.504 (50), 1.476 (40). 

Wavenumbers (cm~ *): 3420, 1620w, 1445w, 1100sh, 1080sh, 1058s, 1028s, 930s, 875sh, 860sh, 
683w, 616, 555sh, 530, 442s. 


TiSi68 Karnasurtite-(Ce) | (Ce,La,Th)(Ti,Nb)(Al,Fe>*)(Si,P)>07(OH)4-3HO (7?) 
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Locality: Pegmatite No. 62, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murmansk 
region, Russia (type locality). 


1020 2 IR Spectra of Minerals and Reference Samples Data 


Description: Orange-yellow hexagonal plates from the association with natrolite, sodalite, 
polylithionite and Mn**-oxides. Identified by IR spectrum and semiquantitative electron micro- 
probe analysis. The bands at 1,310, 14,010, 1,460, 1,580, 2,855and 2,924 cm! correspond to 
inclusions of bituminous substance. 

Wavenumbers (cm): 3370, 3250sh, 2924, 2850sh, 1670sh, 1635, 1580sh, 1460, 1410, 1310w, 
1080sh, 1019s, 960sh, 675sh, 620, 535s, 464, 435sh. 


TiSi69 Catapleiite NaZr(SiŁ09):-2H20 
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Locality: Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk 
region, Russia. 

Description: Colourless tabular crystal from the association with natrolite, albite, aegirine, 
trioctahedral Fe-rich mica, taeniolite, microcline, lorenzenite and sphalerite. Investigated by 
I.V. Pekov. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3577, 3489, 3410sh, 1660, 1146, 1050sh, 1019s, 949s, 737, 610sh, 586, 
523w, 425, 395w. 


TiSi70 Keldyshite = NaZr[Siz0,(OH)] 
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Locality: Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk 
region, Russia. 

Description: White massive, pseudomorph after parakeldyshite. Associated minerals are microcline, 
sodalite, aegirine, eudialyte, catapleiite and loparite. Confirmed by IR spectrum. 

Wavenumbers (cm): 3330, 1152s, 1044s, 972s, 947s, 919s, 901s, 847s, 740w, 705w, 661w, 575sh, 
560, 513w, 496w, 443. 


TiSi72 Kostylevite K-Zr(Si:09) H20 
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Locality: Yukspor Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 
Description: Prismatic crystals from the association with umbite. Investigated by A.P. Khomyakov. 


Wavenumbers (cm ‘): 3355, 3310sh, 1675, 1380w, 1045s, 1000sh, 976s, 948s, 935sh, 786, 716, 
685sh, 590sh, 562, 541, 530sh, 502, 480sh, 463, 450. 


TiSi73 Kupletskite K,Na(Mn,Fe2*),(Ti,Nb)»SigQ>4(OH,O,F)7 
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Locality: Lepkhe-Nelm Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia 
(type locality). 


1022 2 IR Spectra of Minerals and Reference Samples Data 


Description: Dark brown crystal from the association with natrolite. The empirical formula is 
(electron microprobe) Ky 7Nao.gCao.2(Mng 9Fe2. 4Mgo,3Alo.2)(T11.oNbo.2)S1g.0024(OH,O,F)7. 
Wavenumbers (cm *): 3610w, 1045sh, 990sh, 941s, 905sh, 680sh, 647, 559, 449s, 430sh. 


TiSi74 Kupletskite K Na(Mn,Fe~*)7(Ti,Nb)Sig04(OH,O,F)7 
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Locality: Lepkhe-Nelm Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia 
(type locality). 

Description: Dark brown single-crystal plate from the association with natrolite, fluorapatite and 
tsepinite-Na. Identified by IR spectrum and semiquantitative electron microprobe analysis. 

Wavenumbers (cm *): 3625, 1065sh, 1047s, 1025sh, 959s, 935s, 905sh, 710sh, 689w, 649, 563, 
453s, 430s, 411s. 


TiSi75  Calciohilairite =©CaZrSi,09-3H»,O 
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Locality: Flora Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Brownish crystals from the association with natrolite, aegirine, lorenzenite, 
epididymite, fluorapatite, pyrite, kuzmenkoite-Mn, labuntsovite-Mn, organovaite-Mn and 
vuoriyarvite-K. Identified by IR spectrum and electron microprobe analysis. The empirical 


2.7 Silicates 1023 


formula is Ho.o5sCao.65sK0.2Zr1.0Tio.0osNbo.05S1300o:nH20. Strong lines of the powder X-ray 
diffraction pattern [d, A (I, %)] are 6.02 (90), 5.20 (90), 3.15 (100), 3.01 (100), 2.60 (40), 1.99 (50). 

Wavenumbers (cm~'): 3460, 3360sh, 3230sh, 1632, 1450w, 1160sh, 1090sh, 1035sh, 976s, 915, 
788w, 740w, 648w, 585w, 525sh, 496, 475. 


TiSi76 Calciocatapleiite =CaZrSi3;0o:-2H.O 
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Locality: Burpala (Burpalinskii) alkaline massif, Transbaikal territory, Siberia, Russia (type locality). 

Description: Beige massive from the association with pyrophanite, pyrochlore, titanian lavenite, 
loparite-(Ce), kupletskite, fluorapatite, hiortdahlite, seidozerite, leucophane and microcline. 
Identified by IR spectrum and electron microprobe analysis. Close to the endmember 
CaZrSi309:2H,O. The crystal structure is solved. Orthorhombic, space group Pbnn, a = 7.378(1), 
b = 12.779(1), c = 10.096(1) A, Z = 2. 

Wavenumbers (cm): 3575, 3510, 3250w, 1645, 1168, 1055sh, 1035s, 1012s, 986, 952s, 936s, 737, 
640w, 516w, 445sh, 433. 


TiSi77 Kapustinite Nas 5Mno25ZrSig0;6(OH)» 
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1024 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Palitra (“Palette”) pegmatite, Kedykverpakhk Mt., Lovozero alkaline complex, Kola 
peninsula, Murmansk region, Russia (type locality). 

Description: Cherry-coloured grains from the association with microcline, aegirine, eudialyte, 
lorenzenite, arfvedsonite, nepheline, sodalite, analcime, ussingite, natrolite, natrosilite, manaksite, 
serandite, villiaumite, lomonosovite, vuonnemite, kazakovite, sphalerite, steenstrupine-(Ce), 
vitusite-(Ce), nordite-(Ce), ferronordite-(Ce), phosinaite-(Ce), barytolamprophyllite, mangan- 
neptunite, chkalovite, nalipoite, revdite, loellingite, etc. Holotype sample. The crystal structure 
is solved. Monoclinic, space group C2/m, a = 10.693(4), b = 10.299(4), c = 7.373(4) A, 
p = 91.91(5), Z = 2. Optically: biaxial (—), æa = 1.585(2), p ~ y = 1.589(2). Dmeas = 2.78 
(1) g/cm”, Daje = 2.815 g/cm”. The empirical formula is Nas 3gYo.01Ceo.01Ndo.01U0.01- 
Cag 92Mno 23F€0.03 T19.95Z.91916015.91;(OH)2.12. Strong lines of the powder X-ray diffraction 
pattern [d, A (I, %)] are 3.66 (50), 3.28 (50), 2.620 (40), 2.581 (100), 1.820 (70), 1.504 (50), 
1.476 (40). 

Wavenumbers (cm~!): 3400, 3050sh, 1056s, 915s, 613, 540sh, 446. 


TiSi78 Hilairite = Na ZrSi,09-3H2O 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Beige crystals from the association with neighborite. Investigated by A.P. Khomyakov. 
Optically uniaxial (—), € = 1.595, œ = 1.609. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3540, 3175, 1670, 1045sh, 982s, 956s, 923s, 728, 493s, 455sh. 
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TiSi79  Imandrite Na;2_,Caz(Fe?t TD(Si6O18)2 
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Locality: Vuonnemiok River area, Khibiny alkaline complex, Kola Peninsula, Murmansk region, 
Russia (type locality). 

Description: Honey-yellow grains from the association with eudialyte, aegirine, orthoclase, alkalic 
amphibole and pectolite. Holotype sample. Orthorhombic, space group Pmnn, a = 10.331(A), 
b = 10.546(1), c = 7.426(4) A, Z = 1. Optically biaxial (+), a = 1.605, p = 1.608, y = 1.612, 
DV ea D Din = A9 g/cm’, Dea = 2.92 g/cm’. Strong lines of the powder X-ray diffrac- 
tion pattern [d, A (I, %)] are 3.73 (50), 3.33 (60), 2.63 (100), 1.853 (70), 1.520 (50). 

Wavenumbers (cm *): 1080sh, 1051s, 937s, 895sh, 850sh, 675w, 614, 520sh, 511, 452s. 


TiSi80  Hiortdahlite I (Na,Ca),CasZr(Y,Zr,Mn,Fe)(Si,07)2(F,O)a 
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Locality: Langesundsfjord, Norway (type locality). 

Description: Honey-yellow grains from the association with feldspar, biotite, meliphanite and 
titanite. Identified by IR spectrum and electron microprobe analysis. 

Wavenumbers (cm~!): 1070s, 996s, 961s, 904s, 861s, 696w, 654w, 576, 530, 510sh, 471, 399. 
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TiSi81  Hiortdahlite I (Na,Ca),CasZr(Y,Zr,Mn,Fe)(Si,07)2(F,O)a 
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Locality: Korgeredaba, Tuva, Russia. 


Description: Yellowish-brown grains. Investigated by V.I. Stepanov. A hydrated Na-deficient 


variety. Confirmed by IR spectrum. 
Wavenumbers (cm *): 3400, 1640w, 1065sh, 994s, 964s, 907s, 862s, 652w, 575, 530sh, 471, 401. 


TiSi8§2 Koashvite Na,(Ca,Mn),4,(Ti,Fe°*)(Sig0)g)-nH»O 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia (type 
locality). 

Description: Brownish-yellow grains from peralkaline pegmatite. Investigated by I.V. Pekov. 

Wavenumbers (cm *): 3500, 3320, 1590w, 1067s, 1023s, 931s, 850sh, 620, 525sh, 445, 420sh. 
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TiSi83 “Kovalenkoite” (K,Sr,Ba)2Ca;Nb12S18052(0,0H)- 15H20 (?) 
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Locality: Khan Bogdo massif, Gobi desert, Mongolia (type locality). 

Description: Brownish-lilac granular aggregate from alkaline granite pegmatite. Oxosilicate with 
pyrochlore-type module. Tetragonal, a = 3.684, c = 6.012 A. Needs further investigation. 

Wavenumbers (cm ‘): 3415, 3250sh, 2970sh, 1642, 1208, 1100sh, 1060, 913, 800, 775sh, 670s, 
625s, 555s, 502s, 448s. 


TiSi84 = “‘Komarovite-Sr” = (Sr,Ca,Na),.(Nb,T1)6S14026(OH,F)2:nH20 (?) 
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Locality: Pegmatite No. 61, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murmansk 
region, Russia. 

Description: Pink scaly aggregate granular aggregate forming pseudomorph after vuonnemite 
crystal, from the association with natrolite, albite, yofortierite, leifite, etc. The empirical formula 
is (electron microprobe) H,Stp 75Cag sNap 3K o.25ZNo.2(Nba 25TI9.75Al, 9) S14. 90026(OH,F)2-nH20. 

Wavenumbers (cm *): 3425, 3250sh, 1638, 1130sh, 1100, 1030sh, 1013s, 935s, 843, 787w, 760w, 
690sh, 671, 647, 590, 531, 466, 421. 
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TiSi85  Komarovite (LI,Na,K)(L1,Ca,Na)6LiNb,T1)6S14026(OH,F)2:nH20 (?) 
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Locality: Pegmatite No. 61, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murmansk 
region, Russia (type locality). 

Description: Pink pseudomorph after platy crystal of vuonnemite from the association with natrolite, 
albite, yofortierite, leifite, etc. The empirical formula is (electron microprobe) H,Ca;2Nags5Sro.3- 
Bag 2Ko.2(Nb4 4T ip 6Alo.4Feo.1)Si4.4026(OH,F)2-nH20. 

Wavenumbers (cm~ *): 3380, 3240sh, 1795w, 1637, 1136, 1099, 1020sh, 992s, 939s, 842, 750, 638, 
585, 543, 439s. 


TiSi86 Diversilite-(Ce) (Ba,K,Na,Ca), 1_12(Ce,Fe, Th)4(Ti,Nb)6(SigO018)4(OH,O) }>-2H,O 
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Locality: Yukspor Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia (type 
locality). 

Description: Radial aggregate of yellow crystals from the association with nepheline, sodalite, 
microcline, natrolite, pectolite and aegirine. The empirical formula is (electron microprobe) 
(Bay 6K3.9Naz_;Cay_4)(Ce;.sLag 3Tho 5sFe;.7)(Ti4.1Nb1.3Feo 6)(Siz3,2Alo.g)072(OH,O)12-nH20. 

Wavenumbers (cm *): 3530sh, 3420, 3250sh, 1625, 1420w, 986s, 966s, 768w, 722w, 687w, 560sh, 
495sh, 452, 425sh. 
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TiSi87  Natrokomarovite (Na,K)(Na,Ca)s—-„Li,(Nb,Ti)sSi4026(0H,F)2:4H20 
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Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murmansk region, Russia. 

Description: Pseudomorph after platy crystal of a heterophyllosilicate. Investigated by I.V. Pekov. 
The bands at 1,353, 1,420 and 1,593 cm”! correspond to inclusions of a bituminous substance. 
Wavenumbers (cm '): 3400, 3265sh, 1620sh, 1593s, 1420, 1353, 1130sh, 1090sh, 1020sh, 940s, 

810, 740, 650s, 520s, 445s, 385s. 


TiSi88  Delindeite (Na,K)3Ba,4(T1,Fe)6Sig026(OH) 14 
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Locality: Yukspor Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia (type 
locality). 

Description: Grey crystals from peralkaline pegmatite. Investigated by A.P. Khomyakov. 

Wavenumbers (cm~ '): 3450sh, 3355, 1700w, 1628w, 1023s, 944s, 872s, 850sh, 719w, 678w, 643w, 
605w, 575sh, 500sh, 446s. 401. 


1030 2 IR Spectra of Minerals and Reference Samples Data 


TiSi89 Ilmajokite =(Na,Ce,Ba).T1Si;05(OH)19:7H20 
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Locality: Yubileinaya pegmatite, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, 
Murmansk region, Russia. 

Description: Yellow massive from the association with natrolite, raite, zorite, sphalerite, 
mountainite, aegirine, etc. Confirmed by IR spectrum 

Wavenumbers (cm ‘): 3550sh, 3430, 3260sh, 1640, 1560w, 1410w, 1050sh, 980s, 936s, 900sh, 
711w, 605sh, 582, 498, 472, 410sh. 


TiSi90 Joaquinite-(Ce) Ba sNaCerFe7*TirSigO26(OH)-H»O 
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Locality: Benitoite Gem mine, Joaquin Ridge, Diablo Range, San Benito Co. California, USA (type 
locality). 
Description: Brown crystal from the association with neptunite and benitoite. Confirmed by IR 


spectrum. 
Wavenumbers (cm *): 3564, 3490sh, 3410, 1656w, 1616, 1044s, 1017s, 990sh, 924s, 907s, 720, 
679, 651, 585, 494, 460s. 


2.7 Silicates 1031 


TiSi91 Joaquinite-(Ce) Ba ,NaCe>Fe**Ti,SigO.<(OH)-H»O 
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Locality: Kringlerne, Kangerdluarssuk plateau, [limaussaq intrusion, South Greenland. 

Description: Grey crystal from the association with microcline, arfvedsonite and tundrite. Identified 
by powder X-ray diffraction pattern and electron microprobe analysis. Confirmed by IR spectrum. 

Wavenumbers (cm *): 1035sh, 1005sh, 985s, 919s, 718, 682, 660, 588, 490sh, 460s. 


TiSi92 Phosphoinnelite BayNa31Ti38140 ;4(PO4,SO4)2(O,F)3 
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Locality: Mica mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk 
region, Russia (type locality). 

Description: Yellow-brown lath-like crystals from the association with cancrinite (partially altered to 
thomsonite-Ca), orthoclase, aegirine-augite, pectolite, magnesio-arfvedsonite, golyshevite, 
fluorapatite, etc. Holotype sample. Triclinic, space group P-1 or Pl, a = 5.38, b = 7.10, 
c = 14.76 A, a = 99.00°, pP = 94.94", y = 90.14°, Z = 1. Optically biaxial (+), a = 1.730, 
B= 1.745, y = 1.764. Dyeas = 3.82 g/cm”, Dea = 3.92 g/cm’. The empirical formula is 
(Baz .595r0.13K0.01) (Naz soMgo.21Mn0.20Ca0.04)(Ti2 goFe* *0.26Nb0,07)(Si3.93Alo.07)O14(P 1.1 190.8707.96) 
[(O,CO3)>.975Fo.10]. The strongest reflections of the powder X-ray diffraction pattern [d, A (I, %) (AkD] 
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are 14.5 (100) (001), 3.455 (40) (103), 3.382 (35) (0-22), 2.921 (35) (005), 2.810 (40) (1-14), 2.683 
(90) (200, -201), 2.133 (80) (-2-22), 2.059 (40) (204, 1-33, 221), 1.772 (30) (0-41, 1-27, 2-32, -2-33). 

Wavenumbers (cm~'): 1442, 1400, 1184, 1132, 1105sh, 1055sh, 1015s, 946s, 921s, 866s, 692w, 
665w, 638, 614, 591, 553, 503, 453, 392. 


TiSi93 Innelite (Ba,K)4(Na,Fe,Mn,Ca)3Ti3(Si207)>(SO4)203(OH.F) 
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Locality: Inagli alkaline-ulthabasic massif, Sakha (Yakutia) Republic, Siberia, Russia (type locality). 

Description: Brown grains from the association with natrolite, albite, lorenzenite and batisite. PO,- 
rich variety. The empirical formula is (electron microprobe; CO, and OH calculated) Ba3.35Na2.29 
Cao.15Mno.02Sr0.01M80.29T12.62F€0.03Nb0.03S13.98Al0.02(S04)1 o8(PO4)0.78(C0O3)0.1401 .79F0.11(0HDo.10. 

Wavenumbers (cm~ *): 1405w, 1184, 1134, 1092, 1030sh, 1007s, 955s, 913s, 861s, 638w, 613, 590, 
557, 505w, 460, 410. 


TiSi94 Zorite Na6Ti(Ti,Nb)4[(S1,A1)2S14017l2(0,0H)5:11H20 


1.0 
0.8 

YO 

O 

> 

S 

= 

= 0.6 

N 

= 

fae) 

— 

= 
0.4 


500 1000 1500 2500 3000 3500 4000 


Wavenumber (cm`’) 


2.7 Silicates 1033 


Locality: Yubileinaya pegmatite, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, 
Murmansk region, Russia (type locality). 
Description: Rose-coloured split prismatic crystals from the association with natrolite, raite, 


mountainite, aegirine, etc. Confirmed by IR spectrum. 
Wavenumbers (cm *): 3570, 3420, 3260sh, 1638, 1385w, 1136, 1045sh, 993s, 962s, 913, 702, 653, 
535sh, 490sh, 462, 421. 


TiSi95 Intersilite © NagMn7*Ti[Si,9024(OH)](OH)3-4H5O 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia (type 
locality). 

Description: Yellow grains from the association with makatite, villiaumite, aegirine, lomonosovite, 
serandite, steenstrupine, manganoneptunite and a zakharovite-like mineral. Holotype sample. 
The crystal structure is solved. Monoclinic, space group space group /2/m, a = 13.033(6), 
b = 18.717(9), c = 12.264(6) A, P = 99.62(4)°, Z = 1. Optically biaxial (—), a = 1.536(2), 
B = 1.545(2), y = 1.553(2), 2Vmeas = —87(1)°. Dmeas = 2.42 g/cm”, Deac = 2.42 g/cm”. 
The empirical formula is (Nas.g4Ko.42)(Mno 94Feo o4Cao.o2)(T10.7s Nbo.24)Si10.00(OH)3.3-4.5H20. 
The strongest reflections of the powder X-ray diffraction pattern [d, A UI, %) (hkD] are 10.56 
(100) (110), 6.38 (50) (200), 5.55 (45) (-112), 4.78 (40) (-202), 4.253 (40) (-222), 3.196 (80) 
(400, 321, -251), 2.608 (50) (-262). 

Wavenumbers (cm ‘): 3600, 3270w, 1658, 1605w, 1148, 1110sh, 1080s, 1030sh, 990s, 838, 765, 
695sh, 661, 613, 505sh, 445s, 406. 
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TiSi96  HiortdahliteI (Na,Ca),CasZr(Y,Zr,Mn,Fe)(Si,07)2(F,O)a 
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Locality: San Vito quarry, Monte Somma-Vesuvius volcanic complex, Campania, Italy. 


Description: Yellow crystal from the association with sanidine. Confirmed by IR spectrum and 


qualitative electron microprobe analysis. 
Wavenumbers (cm~!): 1073s, 1001s, 957s, 902s, 860s, 755, 616, 574, 539, 470s. 


TiSi98 Ilimaussite-(Ce) Ba,Na,CeFe**Nb>Sig0>-5H»O 
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Locality: Nakalaq, [limaussaq alkaline complex, South Greenland (type locality). 

Description: Brown grains from the association with ussingite and analcime. The empirical 
formula is (electron microprobe) Ba, 99Naj.o6Ko.76(Ceo.70L-A0.36Pr0.06Ndo.05) (NB 1 29T10.54F€0.37) 
(Si7.g5Alo.15)O2g-1H20. 

Wavenumbers (cm *): 3510, 3320, 1650w, 1575w, 988s, 970sh, 805, 750, 685, 490sh, 471, 365. 


2.7 Silicates 1035 


TiSi99 Lomonosovite Nag(Na, T1)4Ti5(Si.O7)2(PO4)202(O,OH,F)> 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, 
Russia. 

Description: Dark brown platy crystals from the association with aegirine and raslakite. Confirmed 
by IR spectrum. 

Wavenumbers (cm '): 1104, 1073s, 1000s, 980s, 944s, 925sh, 891s, 865s, 648, 701w, 740w, 595sh, 
583, 563, 520, 465, 420sh, 401, 372. 


TiSi100 = Lovozerite Na3CaZrSi¢O0,5(OH)3 


1.0 

0.8 
O 
oO 
Cc 
2 
h= 
as] 
$ 
= 

0.4 


500 1000 1500 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, 
Russia. 

Description: Light brown pseudomorph after zirsinalite forming rim around a grain of eudialyte. 
Associated minerals are villiaumite, aegirine and lorenzenite. Identified by IR spectrum and 


electron microprobe analysis. 
Wavenumbers (cm~ *): 3550, 3400, 1645w, 1136s, 1022s, 868s, 769, 713w, 627, 488, 445, 406. 
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TiSil01  Lourenswalsite (K,Ba)sTi4(Si,Al)60,4(OH))> 
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Locality: Diamond Jo quarry, Magnet Cove complex, Hot Spring Co., Arkansas, USA (type locality). 
Description: Brownish-grey platy crystals. Investigated by A.V. Voloshin. 


Wavenumbers (cm~'): 3537w, 3350w, 1100sh, 1077, 1020sh, 989s, 960sh, 780w, 687, 596, 
470s, 415. 


TiSil02 Lintisite Na3LiTi,Si,0 ;4-2H,O 
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Locality: Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk 
region, Russia (type locality). 

Description: Colourless crystals from the association with lorenzenite, nepheline, sodalite, potassic 
feldspar, arfvedsonite, aegirine, eudialyte and ussingite. Investigated by I.V. Pekov. Confirmed 
by semiquantitative electron microprobe analysis and IR spectrum. 

Wavenumbers (cm): 3480, 3345, 3235, 1650sh, 1630, 1128, 1063s, 1049s, 1003s, 970, 951s, 910s, 
881, 692, 632, 581, 538, 499, 477, 424, 403s. 


2.7 Silicates 1037 


TiSi103  Lemoynite (Na,K)2CaZr2Si10026:5—6H20 
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Locality: Poudrette (Demix) quarry, Mont Saint-Hilaire, Rouville RCM (Rouville Co.), Montérégie, 
Québec, Canada (type locality). 

Description: Radial aggregate of yellowish bladed prismatic crystals from peralkaline pegmatite. 
The empirical formula is (electron microprobe) Na; 3Kop.9Cao gZr1.7T ig. 2Nbo 1Si9.gAlo.2O026:nH20. 
Confirmed by IR spectrum. 

Wavenumbers (cm *): 3625, 3300, 3230, 1650, 1125, 1010s, 931s, 779, 696, 566, 490sh, 460. 


TiSi104 = =Zirconosilicate TiSil04 Na3MnZr[Sig¢0,5(OH)3]-nH»O 
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Locality: Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Mn-analogue of lovozerite. Brown grains from the association with eudialyte, 
litvinskite, gaidonnayite, terskite, raite, zakharovite, Mn-rich pectolite, apophyllite-(F) and 
vitusite-(Ce). Investigated by I.V. Pekov. The empirical formula is (electron microprobe) 
(Naz.6Ko.1)(Mno gCao.1)(Zr9.4Ti9.3Feo.3)[Si¢.0015(OH)3]-2H20. 

Wavenumbers (cm '): 3570, 3405, 3210sh, 1632, 1100sh, 1004s, 910sh, 795sh, 709, 669w, 612, 
540sh, 490sh, 461, 420sh. 
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TiSi105 Lavenite (Na,Ca)>(Mn,Fe)(Zr,Ti,Nb)(Si,07)(O,F)> 
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Locality: Railway station Khibiny, Khibiny alkaline complex, Kola peninsula, Murmansk region, 
Russia. 

Description: Brown prismatic crystals from alkaline pegmatite. The empirical formula is (electron 
microprobe) (Naj.7Cao.3)(Mno 4Cao 3Feo.2Z19.1)(Zt0.6 Tio. 3Nbo,1)(Si12.007)[(O,OH)1.3F 0,7]. 

Wavenumbers (cm ‘): 3320w, 1082s, 965sh, 935s, 876s, 707w, 595sh, 563, 521, 453s, 420sh, 405. 


TiSil06 Litvinskite =(Na,H2O)2(LJ,Na,Mn)Zr[Sig0 }2(OH,O)<¢] 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia (type 
locality). 

Description: Reddish-brown grains from the association with microcline, nepheline, sodalite, 
eudialyte, lomonosovite, ussingite and mangan-neptunite, replaced by terskite and gaidonnayite. 
Holotype sample. The crystal structure is solved. Monoclinic, space group space group 
Cm, a = 10.5897), b = 10.217(8), c = 7.355(5) A, pP = 92.91(5)°. Optically biaxial (—), 
a = 1.546(1), B = 1.574(1), y = 1.575(1). Dmeas = 2-61 g/em®, Deae = 2.63 g/cm?°. The 
empirical formula is [Nay .s4Ko.01(H20)o.471Nao.78(Nao.19Min**,14Ca0 01F€0.01)(Zto.96T io. 01 Hfo.01) 


2.7 Silicates 1039 


Si6O12(0H)[(OH)2.2400.76]. The strongest reflections of the powder X-ray diffraction pattern 
[d, A (I, %) (hkl)| are 7.37 (44) (110, 001), 5.29 (100) (11-1, 200), 3.329 (74) (22-1, 11-2, 310), 
3.238 (100) (130, 221, 112), 2.981 (39) (13-1, 022, 311), 2.553 (37) (040, 222). 

Wavenumbers (cm~ *): 3575, 3470sh, 3400sh, 1637w, 1137s, 1009s, 877, 770sh, 707w, 621, 485, 
465sh, 407. 


TiSil07 Litvinskite = (Na,H2O)2(LJ,Na,Mn)Zr[Sig0 }2(OH,O)<¢] 
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Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murmansk region, Russia. 

Description: Rims around grains of wadeite from the association with aegirine, delhayelite, 
lamprophyllite, fenaksite and lomonosovite. Investigated by I.V. Pekov. Identified by powder X- 
ray diffraction pattern and electron microprobe analysis. The empirical formula is 


Naz 47K0o.10C80.11M8g0o.01Mn0.04F€0.02T10.03Zr0.95[S16012(0H,0)6]. 
Wavenumbers (cm™®: 3575, 3490, 3305, 1640w, 1460w, 1140sh, 1128s, 1109s, 1045sh, 1030sh, 


994s, 965sh, 900sh, 863, 766, 745w, 697w, 638, 615sh, 525sh, 488, 435, 420, 395. 


TiSi108  Leucosphenite BaNayTi,B5S1) 9039 
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Locality: Dara-i Pioz alkaline massif, Alaiskii ridge, Tien Shan Mts., Tajikistan. 

Description: Light green grain from the association with reedmergnerite. Confirmed by IR spectrum. 

Wavenumbers (cm): 1278, 1140sh, 1119s, 1064, 1035sh, 1010sh, 1000sh, 975s, 871, 780w, 736w, 
703w, 660, 596, 557, 526, 495, 480, 467, 437, 405. 


TiSi109 Lamprophyllite  (Sr,Ba,K),Na(Na,Fe~*,Mn*"),(Ti,Fe*,Mg)Ti>(Si.07).0>(OH,O,F)» 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia. 
Description: Reddish-brown radial aggregate from the association with parakeldyshite, sodalite, 
microcline, eudialyte and loparite-(Ce). The empirical formula is (electron microprobe) 
(St0.92Bao.45Ko.11)Na3.11Cao.04Mno.53Feo.11Mg0.04T12.74Nb09.03(Si2,0007) 202(OH,O,F)o. 
Wavenumbers (cm~!): 1036, 943s, 873s, 705w, 580sh, 556, 530sh, 459, 402. 


TiSi110 Lamprophyllite  (Sr,Ba,K),Na(Na,Fe~*,Mn**),(Ti,Fe**,Mg)Ti,(Si,.07).0>(OH,O,F)» 
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Locality: Flora Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Brown long-prismatic crystal from the association with eudialyte, albite, lorenzenite 
and murmanite. The empirical formula is (electron microprobe) (Sri 10Nao.75sBa0.08K0.07) 
Naz.17F eo 44Mno.3gCao.11Mgo.07T12.95(S11.9gAlo.0207) 202(OH,0O,F)>. 

Wavenumbers (cm~!): 1036, 944s, 873s, 705w, 580sh, 556, 530sh, 461, 402. 


2.7 Silicates 1041 


TiSilll Paravinogradovite NayTi3Fe?*(Six0¢)2(Siz AIO 19)(OH)4-H>O 
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Locality: Saami Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Colourless crystals. The empirical formula is (electron microprobe) (Na,.3gKo 09 
Sro.o3Bao.02)(T11.77F€0.26)(S13.50Al0.50)022(0H)-nH20. 

Wavenumbers (cm *): 3480sh, 3310, 2935sh, 1635, 1540w, 1105s, 987s, 950sh, 860sh, 720sh, 689, 
645sh, 607, 530, 490sh, 458, 415, 395. 


TiSil12 Mongolite Ca4Nb6SisO24(O0H)10:5-6H20 
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Locality: Khan Bogdo massif, Gobi desert, Mongolia (type locality). 

Description: Brownish scaly aggregate from alkaline granite pegmatite, from the association with 
polylithionite, montmorillonite and Nb- and REE-silicates. Holotype sample. Tetragonal, a = 7.00 
(5),c = 29.0(1) A,Z = 2. Optically uniaxial (—), œ = 1.80, € = 1.74. Dineas = 3.147 g/cm’. The 
empirical formula Is (Caz 01Na0.315r0.28K0.14Ba0.06)(Nbs 45Alo.22Mn0.22ZN0.07M80.03) 
Sis .00027.84:5.07H20. 

Strong lines of the powder X-ray diffraction pattern [d, A (I, %)] are 9.67 (45), 5.82 (45), 3.163 
(100), 3.087 (65), 2.974 (70), 2.901 (35), 2.664 (40). 
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Wavenumbers (cm~ *): 3415, 3270sh, 1637, 1600sh, 1440w, 1117, 1064, 1003, 918, 833, 670s, 640s, 
615sh, 557s, 502, 443, 410. 


TiSil13) = Murmanite  (Na,Ca,L))2(Ti,Nb,Fe)2(Si207)(O,OH)2:2H20 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Violet single-crystal plates with mica-like cleavage from peralkaline pegmatite, from 
the association with ussingite, sodalite, microcline, nepheline, aegirine, arfvedsonite, 
manganoneptunite, eudialyte and ilmenite. The empirical formula is (electron microprobe) 
(Na;.19Cao.30Mno.ogKo.04Ba0.02)(T11.5sNbDo.20Mno ogFeo.07Z10.05Mg0.05)(Si12.0007)(O,OH)2-nH20. 

Wavenumbers (cm~ *): 3560sh, 3400sh, 3315, 3220sh, 1637, 1600sh, 1105sh, 1039, 940sh, 926s, 
699, 680sh, 560sh, 526, 455sh, 390. 


TiSil15 Nacareniobsite-(Ce) | Na3Ca3(Ce,La)(Nb,Ti)(Si,07),0F3 
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Locality: Kvanefjeld tunnel, Ilímaussaq alkaline complex, South Greenland (type locality). 
Description: Yellow platelets from the association with ussingite. The empirical formula is (electron 


microprobe) Naz 9gCaz 62(Ceo.ssNdo.29L-ao9.17Pro.075M0.04 Y 0.04)S14.22Al0.01015.29F2.86- 
Wavenumbers (cm~): 3435, 1635w, 1030s, 983s, 945sh, 915sh, 866s, 760sh, 662, 592, 561, 5O5sh, 476. 


2.7 Silicates 1043 


TiSi116 Nafertisite | Na3(Fe**,Fe°*)<Ti>Si,»034(0,OH)7-2H,O 
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Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 


Murmansk region, Russia (type locality). 


Description: Dark green fibrous aggregate from the association with amphibole, aegirine, nepheline, 


sodalite, cancrinite, pectolite, eudialyte, mosandrite, calcite, burbankite, ewaldite, villiaumite and 
molybdenite. Holotype sample. The crystal structure is solved. Monoclinic, space group A2/m, 
a = 5.3534), b = 16.176(12), c = 21,95) A, P = 94.6(2)°. Optically biaxial (—), a = 1.627 
(2); P = 16607), y = 1.09372), 2V meas = 192). Dre = 21) g/cm’, Dealc = 2.74 g/cm’. 
The empirical formula is (Naz 47Ko.56)(Fe~*4.6gFe>"1.27Mgo.51Mno,13)(Tit.67Alo.41Nbo 04) 
(Sito.36Fe>* 1 64)035.02(OH)2:5.97H50. The strongest reflections of the powder X-ray diffraction 
pattern [d, A (I, %) (hkl)] are 13.00 (30) (001), 10.94 (100) (002), 4.44 (15) (120), 2.728 (25) 
(008, 151, 144), 2.641 (20) (-202), 2.547 (15) (153), 2.80 (15) (-137, -202, -146). 


Wavenumbers (cm~ *): 3640sh, 3585, 3370, 1660sh, 1629, 1057, 998s, 924s, 690sh, 659, 564, 


445sh, 431s. 


TiSil17 Lorenzenite NajTi,Sin0o 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia. 
Description: Brown crystal from the association with nepheline, aegirine and albite. The empirical 


formula is (electron microprobe) Nay 96 T1;.9g3Nb9.92S12.9903 90. 


Wavenumbers (cm 7‘): 1100, 1031, 991s, 940s, 902, 826w, 747, 730, 697, 642, 541s, 484, 467, 423s. 


1044 2 IR Spectra of Minerals and Reference Samples Data 
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Locality: Flora Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Brown crystal from the association with nepheline, albite, aegirine, murmanite and 
eudialyte. The empirical formula is (electron microprobe) Naz oTi1.8Nbo.1F€o.1S12.009.0. 

Wavenumbers (cm): 1140sh, 1096, 1033s, 989s, 942s, 902, 785, 759, 746, 727, 700sh, 645, 575sh, 
543, 485sh, 468, 423s. 


TiSil119 Manganoneptunite KNa,Li(Mn**,Fe~*),TiSigO>4 
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Locality: Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia 
(type locality). 

Description: Deep red crystal from the association with natrolite, aegirine, lamprophyllite, murmanite, 
lomonosovite, eudialyte, etc. Confirmed by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm): 1130, 1113, 1071s, 1060s, 1020sh, 1010sh, 984s, 955s, 940sh, 903, 890, 870, 
857, 838, 825, 750, 682, 655w, 643w, 585sh, 557, 538, 496s, 469, 447, 427, 400sh. 


2.7 Silicates 1045 


TiSi120 Seidite-(Ce) NagSrCeTiSig0O55F:5H,O 
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Locality: Yubileinaya pegmatite, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, 
Murmansk region, Russia (type locality). 

Description: Yellowish radial aggregate from the association with belovite-(Ce), vitusite-(Ce), 
vitusite-(La), sazhinite-(Ce), steenstrupine-(Ce), manganoneptunite, serandite, leucosphenite 
and sphalerite. Holotype sample. Monoclinic, space group C2/c, a = 24.71(1), b = 7.186(3), 
c = 14.47(2) A, p = 95.25(10)°. Optically biaxial (—), a = 1.542(2), p = 1.56972), y = 
L372), 2V meas = 281)"; D meas = 2:70 g/cm’, Deae = 213 g/cm’. The empirical formula 
is [Naz 19Ca0.19(H30)0.62][Sr0.53K0.27Ba0.11(H30)0.09](Ceo.42Lao.30Ndo.10Pr0.049M0.02Tho.01) 
(Tig.s6Nbo.06Mno.95Feo.02)S1g.00021.90[Fo.34(OH)o.16]:5.26H2O0. The strongest reflections of the 
powder X-ray diffraction pattern [d, A (I, %) (hkD] are 12.32 (100) (200), 3.104 (24) (420), 
3.081 (16) (800), 3.058 (12) (-421), 2.705 (10) (620). 

Wavenumbers (cm '): 3525sh, 3430, 3280sh, 1637, 1115s, 1020sh, 992s, 916s, 860sh, 815sh, 
785sh, 712w, 692w, 640, 620sh, 522, 500, 430sh, 416s, 395sh. 


TiSil22  Magnesiumastrophyllite Na,K>(Fe,Mn);Mg>Ti.Sig04(0,OH,F)7 
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1046 2 IR Spectra of Minerals and Reference Samples Data 
Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 
Description: Brown scaly aggregate from peralkaline pegmatite. Confirmed by IR spectrum. 


Wavenumbers (cm *): 3640, 1064, 1010sh, 958s, 904s, 799, 755sh, 693w, 659, 580, 490sh, 468, 429s. 


TiSi123 Nechelyustovite (Ba,Sr,K,LJ)o(Na,Ti,Mn)4(T1,Nb)2(S1507),02(O,H>O,F)2-4.5H,O 
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Locality: Kirovskii mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murmansk region, Russia (type locality). 

Description: Yellowish-grey platy crystals from the association with natrolite, belovite-(La), 
belovite-(Ce), gaidonnayite, nenadkevichite, epididymite, fluorapophyllite, sphalerite and 
barytolamprophyllite. Holotype sample. Intergrowth of two polytypes: 1M (space group P2/m, 
a€=35.3/,b = 700, c= 2405 Å, P = 91.1°) and 2M (space group A2/m, a = 5.38, b = 7.04, 
c = 48.10 A,B = 91.1°). Optically biaxial (+), a = 1.700(3), p = 1.710(3), y = 1.734). D neas = 
3.32-3.42 g/cm’, Deas = 3.22 g/cm’. The empirical formula is (Bao.75Sro.25sKo.17C€0.02Ca0.01) 
(Naz .20T10.94Mn0.62Ca0.20F€0.04)(Ti1.33Nbo.67)(S12.0007)203.304.325H20. The strongest reflections 
of the powder X-ray diffraction pattern [d, A (I, %)| are 24.06 (100), 7.05 (13), 5.95 (36), 
3.95 (25), 2.828 (42), 2.712 (19), 2.155 (13). 

Wavenumbers (cm *): 3530sh, 3410, 1615, 1046, 985sh, 946s, 907s, 843, 685w, 548, 500w, 454. 


TiSi124 =Bykovaite BaNa(Na,Ti)4(Ti,Nb)2(Si207)2(OH,O)3(OH,F)2:3H2O 
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2.7 Silicates 1047 


Locality: Shkatulka pegmatite, Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola 
peninsula, Murmansk region, Russia (type locality). 

Description: Pale yellow spherulites from the association with ussingite. The empirical formula is 
(electron microprobe) (Bao.88Ko.11Sr0.01)Na2.40Ca0.10T11.99Nbo.77Mn0.26914.00(0,0H,F)19:nH20. 

Wavenumbers (cm~ *): 3475sh, 3340, 1637, 1045s, 985sh, 941s, 889s, 840s, 689w, 595sh, 548, 
500sh, 455, 400. 


TiSi125  Malayaite CaSn(Si0,)O 
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Locality: Deputatskoe Sn deposit, Deputatskiy ore knot, Sakha Republic (Yakutia), Eastern Siberia, 
Russia. 

Description: Grey granular aggregate. Confirmed by IR spectrum and qualitative electron 
microprobe analysis. 

Wavenumbers (cm): 945sh, 906s, 871s, 815s, 565, 532, 497, 473, 421w. 


TiSil26 Narsarsukite Na>(Ti,Fe°*)(Si,09)(O,F) 
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1048 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Flora Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Yellow transparent crystal from the association with quartz, aegirine, elpidite and 
albite. Confirmed by IR spectrum. 

Wavenumbers (cm): 1118s, 1100sh, 1065sh, 1053s, 1034s, 1012s, 910w, 874, 797, 778w, 760, 
690sh, 649, 526, 455, 400. 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 
Description: Light grey granular aggregate with bright blue fluorescence under UV radiation from 


peralkaline pegmatite. Investigated by A.P. Khomyakov. Confirmed by IR spectrum. 
Wavenumbers (cm *): 1060sh, 1000, 898s, 859s, 810sh, 627, 435sh, 398s. 


TiSil28 = Niobophyllite © K,Na(Fe,Mn)7(Nb,Ti)2Sig024(0,OH,F)7 
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Locality: Seal Lake area, Labrador, Canada (type locality). 


Description: Dark brown scaly aggregate. Altered, hydrated variety. 
Wavenumbers (cm *): 3560, 3320, 1630, 1110sh, 1055sh, 1022s, 926s, 668, 547, 442s. 


2.7 Silicates 1049 


TiSi129 Neptunite KNa,Li(Fe7*,Mn**),Ti,SigO>4 
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Locality: Dara-i Pioz alkaline massif, Alaiskii ridge, Tien Shan Mts., Tajikistan. 

Description: Brown platelets from the association with titanite, zektzerite, aegirine and quartz. 
Confirmed by IR spectrum and electron microprobe analysis. The empirical formula is (electron 
microprobe) Ko.99Naj.96Cso.o2L-1.(Fe1.20Mno.70Mgo.10)Alo.1gT11.9251s 00024. 

Wavenumbers (cm): 1123, 1110sh, 1072, 1013s, 990sh, 983s, 954s, 908, 863, 834, 825sh, 751, 
684, 648w, 585sh, 557, 505sh, 496s, 479, 446, 427. 


TiSi130 Normandite NaCa(Fe**,Mn**)(Ti,Nb,Zr)(Si,07)OF 
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Locality: Rischorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Red radial aggregate of long-prismatic crystals. Investigated by Yu.P. Menshikov. 
Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 1083s, 1070sh, 1001, 955, 915sh, 900s, 863s, 736, 670sh, 579, 516, 454s, 405. 


1050 2 IR Spectra of Minerals and Reference Samples Data 


TiSi131 Niocalite | Ca7Nb(Si,O7),03F 
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Locality: Oka complex, Oka district, Québec, Canada (type locality). 
Description: Yellow grains from the association with calcite, magnetite, diopside, biotite and 


perovskite. 
Wavenumbers (cm~ ^: 3330w, 1500w, 1035sh, 1000sh, 980s, 920, 859, 764, 690, 639, 560sh, 531, 
494, 407. 


TiSil32  Fresnoite Ba ,Ti(Si,07)O 
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Locality: Junnila mine, Clear Creek area, New Idria district, Diablo range, San Benito Co., 
California, USA. 

Description: Yellow grains from the association with analcime. Confirmed by IR spectrum and 
electron microprobe analysis. The empirical formula is (electron microprobe) Baz ooT11.01S11 990s. 

Wavenumbers (cm *): 1039, 968s, 912s, 861s, 664, 588, 538w, 483, 430sh. 


2.7 Silicates 1051 


TiSi133 Natrolemoynite Na4Zr2Si10026:9H20 
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Locality: Poudrette (Demix) quarry, Mont Saint-Hilaire, Rouville RCM (Rouville Co.), Montérégie, 
Québec, Canada (type locality). 

Description: Radial aggregate of brownish acicular crystals from the association with albite. Con- 
firmed by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm~ *): 3625, 3540, 3350, 3250, 1657, 1126s, 1092s, 1011s, 952s, 780, 700w, 580sh, 
549, 490sh, 468. 


TiSil34 Caryochroite (Na,Sr)3(Fe°*,Mg) jo Ti2Si,2037(H»0,0,OH) 7 
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Locality: Nanna pegmatite, Igaliko, Kitaa (West Greenland) province, Greenland. 

Description: Brown fibrous aggregate. Identified by IR spectrum and electron microprobe analysis. 

Wavenumbers (cm~'): 3400, 1617w, 1547w, 1060sh, 1022s, 976s, 940sh, 725w, 661w, 576, 
450, 405sh. 


1052 2 IR Spectra of Minerals and Reference Samples Data 
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TiSil35  Petarasite Nas5ZroSig¢0;g(Cl,OH)-2H»,O 
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Locality: Poudrette (Demix) quarry, Mont Saint-Hilaire, Rouville RCM (Rouville Co.), Montérégie, 
Québec, Canada (type locality). 

Description: Light brown crystal from the association with microcline, catapleiite, natrolite, 
nepheline, eudialyte, aegirine, and albite. Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3625, 3510, 1685w, 1610, 1490w, 1370w, 1307w, 1110sh, 1070sh, 1044s, 
1010sh, 968s, 955s, 906, 775, 540sh, 514, 491, 441, 410w. 


TiSil37 Penkvilksite-20 = NayTi2Sig022-4H2O 
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Locality: Yubileinaya pegmatite, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, 
Murmansk region, Russia (type locality). 

Description: White massive from the association with aegirine, natrolite, mountainite, raite, zorite, 
leucosphenite and sphalerite. Holotype sample. Orthorhombic, space group Pnca, a = 16.3721, 
b = 8.7492, c = 7.4029 A. Optically biaxial (+), a = 1.637(2), p = 1.640(2), y = 1.662(2). 
D meas = 2:58) g/cm’. The empirical formula is (Naz 7Cao .3)(T1;.7Z19.2Nbo.1)Si7.9Alp.;O22:nH2O. 


2.7 Silicates 1053 


Strong lines of the powder X-ray diffraction pattern [d, A (I, %)] are 8.2 (100), 3.37 (90), 3.32 (70), 
3.10 (70), 3.07 (70), 2.84 (80), 1.713 (70). 

Wavenumbers (cm~ ®: 3538, 3410, 1633w, 1578w, 1183, 1170sh, 1093, 1064, 1015sh, 987s, 965s, 
937s, 925sh, 901, 787w, 734w, 716w, 680w, 661w, 596, 477, 427, 410sh. 


TiSi138 Pyatenkoite-(Y) Nas(Y,REE)TiSi,O,s-6H5O 
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Locality: Kirovskii mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murmansk region, Russia. 

Description: Light grey crystals from the association with microcline, aegirine, nepheline and 
rinkite. Investigated by I.V. Pekov. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3510, 3460, 3340w, 1637w, 1610sh, 1021s, 982s, 821s, 760w, 722w, 593w, 
577w, 495sh, 465s, 430sh. 

TiSi139 Paraumbite HK3Zr5(Si309)2-nH»O 
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1054 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, 
Russia. 

Description: Pseudomorph after eudialyte. Ca-bearing variety. Investigated by I.V. Pekov. 
Confirmed by IR spectrum. 

Wavenumbers (cm 7‘): 3425, 3260sh, 1635, 1100sh, 1030sh, 970s, 920sh, 735w, 697, 625, 610, 526, 
484, 450sh. 


TiSi140  Parakeldyshite =Na»Zr(Si.O7) 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia (cotype 
locality). 

Description: Light grey grain from the association with microcline, aegirine, eudialyte, sodalite, 
seidozerite and loparite-(Ce). Confirmed by IR spectrum and electron microprobe analysis. 

Wavenumbers (cm): 1093, 1015sh, 989s, 942s, 905, 879s, 692, 596, 559, 545sh, 497, 469, 415. 


TiSil41 Karnasurtite-(Y) | (Y,REE)(Ti,Nb)(Al,Fe°*)(Si,P)»07(OH)4-3H,O (?) 
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2.7 Silicates 1055 


Locality: Norra Kärr, Gränna, Jönköping, Småland, Sweden. 

Description: Orange grained from peralkaline pegmatite. The empirical formula is (electron micro- 
probe) (Yo.sCeo.2Ndo.1SmMo.1Dy0.1)Sr0.1 (T11 2Nbo.2Zr0.1)Al; 1Si1.4P0.107:(0H)4:nH20. The bands in 
the range 1,200-1,600 cm! correspond to inclusions of bituminous substance. 

Wavenumbers (cm—*): 3320, 1700sh, 1650, 1555w, 1447, 1430, 1385, 1312w, 1275w, 1160sh, 
1090sh, 1030s, 770, 730, 645, 590, 525, 465. 


TiSil42 Mosandrite (H30°,Na,Ca)3Caz3REETi(Si,07)2(O,OH,F), (7) 
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Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Yellow platy crystals from the association with albite. The empirical formula is 
(electron microprobe) Nag 4Ca3 0oC€o.6Lao.3 Yo.2STo.1(111.9Nb1.1)(Si2,.99007)2(O,OH.F)4:nH20. 

Wavenumbers (cm ‘): 3400, 1640w, 1400w, 1025sh, 973s, 925sh, 868s, 765sh, 661w, 584, 553, 
515sh, 484s. 


TiSi143  Raite Na3Mn3Ti,(Si,O5)4(OH,O),-10H5O (x < 0.5) 
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1056 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia. 
Description: Brown acicular crystals. Na-deficient variety. The empirical formula is (electron micro- 
probe) H,Nao.7sKo.13Cao.2sMnq.70Feo 52M 0.06 110.4021 0.04Nbo0.01517.99Alo,91020(OH,O)2-2H20. 
Wavenumbers (cm *): 3603, 3400, 3125sh, 1660, 1643, 1177, 1070sh, 1026s, 987s, 837w, 760w, 

664, 590w, 490, 442s. 


TiSil44 Rosenbuschite (Ca,Na)¢6(Zr,Ti)2(S1,07)2(F,O)4 
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Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Brown radial aggregate from the association with lavenite, astrophyllite, amphibole and 
pyrrhotite. Investigated by Yu.P. Menshikov. Identified by electron microprobe analysis, powder 
X-ray diffraction pattern and IR spectrum. 

Wavenumbers (cm ‘): 3500w, 3275w, 1050sh, 1003s, 928s, 864s, 730sh, 665w, 580sh, 560sh, 538, 
460s, 385. 


TiSi145 Hydroastrophyllite | (H;0,H>O,K,Ca)3(Fe**,Mn,(),(Ti,Nb)>(Si,L)s(O,OH,F)3; 
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2.7 Silicates 1057 


Locality: Rovozero lake, Western Keivy massif, Kola peninsula, Murmansk region, Russia. 

Description: Brown platy crystals from alkaline granite, from the association with fluorite. Identified 
by semiquantitative electron microprobe analysis and IR spectrum. 

Wavenumbers (cm ^: 3590, 3440, 1625w, 1070sh, 1051s, 987s, 932s, 900sh, 694, 650, 564, 432s. 


TiSil46 = Rinkite Na(Na,Ca)2(Ca,Ce)4Ti(Si207)2F2(O,F)2 
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Locality: Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk 
region, Russia. 

Description: Beige platy crystal from the association with microcline, sodalite, keldyshite, 
parakeldyshite, eudialyte and lamprophyllite. The empirical formula is (electron microprobe) 
H,Nao.9g8(Na1.39Ca0.61)(Ca2.99REE1 o9Sr0.12)(Tlo.ggNbo.12)(Si2.0007)2F2(O,F)2-nH20 (x < 1). 

Wavenumbers (cm~ *): 3390, 1135sh, 1119, 1050sh, 1010s, 975sh, 920sh, 868, 773, 728, 660sh, 
648w, 578, 530sh, 475, 425. 


TiSil47 Mosandrite-(Y) | (H30°,Na,Ca)3Ca3(Y,REE)Ti(Si.07)2(O,OH,F), (?) 
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1058 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Kipawa alkaline complex, Les Lacs-du-Témiscamingue, Québec, Canada. 

Description: Brown platelets from the association with microcline and hiortdahlite I. The empirical 
formula is (electron microprobe) Na; Ca35(Yo.5Ceo.2Ndo.15Lao.1Pro.05)(Ti9.75Zro.2Nbo 05) 
(Siz,99007)2(0,OH.F)4-nH20. 

Wavenumbers (cm *): 3340, 1635w, 1570sh, 1040sh, 976s, 930sh, 872s, 657w, 570sh, 476, 398. 


TiSi148 Raite Na3Mn3Ti,(Si,O5)4(OH,O)>-10H>O (x < 0.5) 
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Locality: Yubileinaya pegmatite, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, 
Murmansk region, Russia (type locality). 

Description: Clusters of brown acicular crystals from the association with aegirine, natrolite, 
microcline, polylithionite, mountainite, zorite and sphalerite. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3595, 3503, 3380, 3280sh, 3050, 1663, 1625sh, 1174, 1077, 997s, 969s, 
848w, 803w, 754w, 654, 615sh, 589, 460sh, 443s. 


TiSil49 Catapleiite = Na Zr(Si,09):-2H2O 
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2.7 Silicates 1059 


Locality: Suoluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Brownish platy crystals. The empirical formula is (electron microprobe) 
Na; 4Cao.3Zro.95 Tio.05S13 0009:'nH20. Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3575, 3500, 3100sh, 1645, 1230, 1023s, 952s, 845sh, 737, 630w, 600w, 
525sh, 427. 


TiSil150 Seidozerite (Na,Ca)4(Zr, T1,Mn)4(S1507)2(O,F)4 
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Locality: Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk 
region, Russia. 

Description: Brown columnar aggregate from the association with microcline, aegirine, eudialyte, 
sodalite, parakeldyshite and loparite-(Ce). The empirical formula is (electron microprobe) 
Naz gCag 2Z1 1.65111 4Mno 6Feo.3Mgo.2Nbo.05(Si2.007)2(O,F)4-nH20. 

Wavenumbers (cm *): 3480w, 1650w, 1110, 1017s, 948s, 869s, 735, 646w, 577, 511, 480sh, 430. 


TiSil51 = Seidite-(Ce) = Na,SrCeTiSig0..F-5H2,O 
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1060 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Yubileinaya pegmatite, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, 
Murmansk region, Russia (type locality). 

Description: Grey radial aggregate of flattened prismatic crystals from the association with natrolite, 
belovite-(Ce) and steenstrupine-(Ce). Identified by IR spectrum. 

Wavenumbers (cm '): 3540, 3480, 3400sh, 1638, 1125sh, 1090, 1035sh, 996s, 920sh, 860sh, 790sh, 
704w, 574, 545sh, 518, 495sh, 436, 410. 


TiSi152 Strontiojoaquinite St>Ba>(Na,Fe~*)TisSigO24(O0,OH)>-H>O 
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Locality: Junnila mine, New Idria district, Diablo Range, San Benito Co. California, USA. 

Description: Yellow crystal from the association with joaquinite-(Ce), neptunite, benitoite and 
analcime. The empirical formula is (electron microprobe) Sr; 7Baz.2Cag_;Na;.5Feo.gT1;.7Cag,.1Sig 0 
O24(0,OH)2-nH2O. Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 1075sh, 1040s, 1001s, 970sh, 923s, 909s, 734w, 693, 665, 640sh, 572, 502, 
465sh, 445. 


TiSi153  Sazykinaite-(Y) © NasYZr(Sig0)s)-6H20 
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2.7 Silicates 1061 


Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia (type 
locality). 

Description: Greenish-brown grains from the association with a labuntsovite-group mineral, aegirine, 
natrolite, alkaline feldspars, pectolite, alkaline amphibole, astrophyllite, lomonosovite and sphalerite. 
Holotype sample. Trigonal, space group R32, a = 10.825(5), c = 15.809(4) A. Optically uniaxial 
(—), € = 1.578(2), œ = 1.585(2). Dmeas = 2.67(5) g/cm’, Deale = 2.14 g/cm’. The empirical for- 
mula is (Nay4.3sKo.58)(Yo.69D Yo.06Gdo.0sEt0.04 Y bo.o3Tho.025S5mM0.02Ndo.01Eu0.01 Tbo.01C€0.01 TMo.01) 
(Zro.74T1o.15sNbo.09)S16.03018:6.25H20. The strongest reflections of the powder X-ray diffraction 
pattern [d, A (I, %) (hkD] are 6.03 (32) (012), 5.40 (63) (110), 3.236 (84) (122), 3.127 (88) (300), 
3.030(100) (024), 2.708 (19) (220), 2.018 (18) (404), 1.805 (21) (330). 

Wavenumbers (cm~ *): 3510, 3400sh, 3200sh, 3150sh, 2990, 2300w, 1680, 1645sh, 1020sh, 993s, 
927s, 780sh, 715, 589w, 498, 467, 430sh. 


TiSil54 Sobolevite Na ,}3CazMn5Ti3(S1,07)2(PO4)403F3 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia (type 
locality). 

Description: Brown platelets from the association with polyphite, lamprophyllite and lomonosovite. 
Confirmed by IR spectrum. 

Wavenumbers (cm): (3380w), 1110, 1074s, 1037s, 1007s, 938s, 895sh, 865, 751, 740, 595sh, 577, 
569, 523, 467, 390s. 


1062 2 IR Spectra of Minerals and Reference Samples Data 


TiSi155 Sitinakite KNa-T1i4S12013(0H)-4H,20 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 
Description: Brown crystals from the association with aegirine, lamprophyllite and lomonosovite. 


Investigated by I.V. Pekov. Confirmed by IR spectrum. 
Wavenumbers (cm *): 3540sh, 3430sh, 3135, 3000sh, 1612, 1543w, 966, 874s, 572, 440sh, 396s. 


TiSi1S6 = Tumchaite Na>(Zr,Sn)S1,0,,-2H,O 
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Locality: Vuoriyarvi alkaline—ultrabasic massif, northern Karelia, Russia (type locality). 

Description: White granular aggregate from the association with calcite, dolomite, a serpentine- 
group mineral and pyrite. Holotype sample. Monoclinic, space group P2,/c, a = 9.144, 
b = 8.818, c = 7.537 A, p = 113.22°, Z = 2. Optically biaxial (—), a = 1.570, p = 1.588, 
P= 1594, 2V mas = 00°, Daye = 2.18 g/cm’, Da = 2] g/cm’. The empirical formula is 
(Naz o3Cao.01)(Z0.769N0.17 1 19.902Hfo.01)Si14.902011:2.00H2O. The strongest reflections of the powder 
X-ray diffraction pattern [d, A (I, %) (hkl)] are 8.40 (100) (100), 5.38 (90) (11-1), 4.00 (80) (111), 
3.401 (90) (20-2), 2.902 (90) (211), 2.772 (70) (30-2), 2.691 (90) (13-1), 2.190 (70) (31-3, 41-1). 

Wavenumbers (cm ‘): 3500, 3450, 1634, 1158, 1072s, 992s, 958s, 926s, 776, 720w, 668, 585, 560, 
540, 484, 438, 428, 400. 


2.7 Silicates 1063 


TiSi157  Terskite Na,Zr(H,4Si¢O;38) 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, 
Russia. 

Description: White rims around raslakite crystals from the association with microcline, nepheline, 
lamprophyllite, arfvedsonite, kazakovite and fluorcaphite. Identified by IR spectrum and powder 
X-ray diffraction pattern. 

Wavenumbers (cm ‘): 3550sh, 3390, 3180sh, 1650w, 1280w, 1130sh, 1109, 1075, 1044s, 996s, 
950s, 885sh, 732w, 709, 667w, 611, 600sh, 540, 513, 467, 435sh. 


TiSi158  Tisinalite | Na3;Mn*TiSi,O,;(OH)3 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, 
Russia. 

Description: Brownish-yellow crystals from the association with microcline, nepheline, 
lamprophyllite, aegirine and raslakite. Confirmed by IR spectrum and electron microprobe analysis. 

Wavenumbers (cm~!): 3560, 3360, 1144s, 1007s, 877s, 765sh, 707w, 631, 495, 417. 


1064 2 IR Spectra of Minerals and Reference Samples Data 


TiSi159  Tiettaite (Na,K),7Fe°*TiSi,;.029(OH)39:-2H»O 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia 
(type locality). 

Description: Grey grains from the association with nepheline, orthoclase, sodalite, aegirine, 
rasvumite, natrite, etc. Holotype sample. Orthorhombic, space group Cmcm, Cmc2, or C2cm, 
a = 29.71(1), b = 11.03(2), c = 17.111(5), Z = 4. Optically biaxial (—), œ = 1.532(2), 
B = 1.548(2), y = 1.559(2), 2Vmeas = —79(1)°. Dmeas = 2.42(2) g/cm”, Deac = 2.39 g/cm”. 
The empirical formula is (Nai2.51K4.25Ca0.11)F€1.02T10.995116.00029.10029.80:1.84H20. The stron- 
gest reflections of the powder X-ray diffraction pattern [d, A (I, %)] are 10.38 (100), 4.516 (75), 
3.702 (60), 3.220 (65), 3.097 (80), 2.972 (65), 2.773 (90). 

Wavenumbers (cm~‘): 3597, 3280, 1850w, 1710sh, 1675, 1165sh, 1090, 1070sh, 1005sh, 984s, 
920sh, 872, 759w, 660sh, 636, 533, 467s, 425sh. 


TiSil60 Tundrite-(Ce) Na3(Ce,La)4(Ti1,Nb)2(Si04)2(CO3)304(OH):-2H20 
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2.7 Silicates 1065 


Locality: Railway station Khibiny, Khibiny alkaline complex, Kola peninsula, Murmansk region, 
Russia. 

Description: Greenish-brown acicular crystals from alkaline pegmatite. Investigated by Z.V. 
Shlyukova. 

Wavenumbers (cm *): 3390, 3290sh, 2920sh, 1570sh, 1519s, 1405sh, 1370, 1056, 947s, 913s, 847, 
692, 650, 555, 502, 460sh, 430sh, 400s, 380sh. 


TiSil61 Tundrite-(Ce) Na3(Ce,La)4(Ti1,Nb)2(Si04)2(CO3)304(OH)-2H20 
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Locality: Lepkhe-Nelm Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia 
(type locality). 

Description: Clusters of greenish-brown acicular crystals from alkaline pegmatite, from the associa- 
tion with Mn-rich eudialyte, aegirine, microcline and fluorapatite. Confirmed by IR spectrum. 
Wavenumbers (cm ‘): 3450sh, 3250, 2940sh, 1765w, 1524s, 1408, 1379, 1062, 995sh, 952s, 911s, 

850, 714, 691, 648, 619, 555, 538, 460, 410s. 


TiSil62  Tinaksite K Na(Ca,Mn**)sTi[Si70;,(OH)]O 
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1066 2 IR Spectra of Minerals and Reference Samples Data 
Locality: Malyi Murun (Malomurunskiy) alkaline pluton, Irkutsk region, Eastern Siberia, Russia 


(type locality). 
Description: Yellow radial aggregate of long-prismatic crystals from the association with charoite, 


aegirine and microcline. Confirmed by IR spectrum. 
Wavenumbers (cm ‘): 3366, 3320sh, 1108s, 1090sh, 1069s, 1023, 990sh, 966s, 938s, 925sh, 905, 


780w, 723w, 700, 682, 652, 633, 541, 509, 485sh, 475sh, 465, 431s, 409s. 


TiSil63 Titanite =CaTi(Si04)O 
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Locality: Cheremshanskoe (Malyshevskoe) Be deposit, Tokovaya river, Middle Urals, Russia. 

Description: Brown lens-like crystal from the association with phlogopite, quartz and phenakite. Al- 
and Be-bearing variety. The empirical formula is (electron microprobe) Cap 9gNao.92Ti9.75Alo.18- 
Feo 91 Be,Sig.9g304(O,F). 

Wavenumbers (cm): 945sh, 915sh, 895s, 870s, 802, 750, 720sh, 613w, 565, 500sh, 435s. 


TiSil64 = Titanite = CaTi(Si0,4)O 
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2.7 Silicates 1067 


Locality: Yukspor Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 
Description: Brownish-yellow prismatic crystal. The empirical formula is (electron microprobe) 


Cao.93C€0.02 Y0.02T10.97F€0.03Al0.02511 0005. 
Wavenumbers (cm): 940sh, 899s, 871s, 855sh, 715, 690sh, 561, 490sh, 465, 420. 


TiSil165 Eveslogite (Ca,K,Na,Sr,B a)azg[(Ti,Nb,Fe,Mn),>(OH) ;2St4g0 144] (F,OH,Cl) 14 
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Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia 
(type locality). 

Description: Brownish parallel-fibrous aggregate from the association with nepheline, potassium 
feldspar, biotite, shcherbakovite, astrophyllite and fluorapatite. Holotype sample. Monoclinic, 
space group P2/m (?), a = 14.069, b = 24.937, c = 44.31 A, y = 95.02°, Z = 4. Optically 
biaxial (—), a = 1.631, 6 = 1.641, 7 = 1.647, 2Vmeas = —82°. Dineas = 2.85 g/cm”, Deale = 2.91 
g/cm’. The empirical formula is (Ca22 60K 12.32Na10.08S11.80Ba1 28Rbo.16)(Tis.s6Nb3.36Mno.96Fe"* 
o.84Fe”"o.20Zr0.20Ta0.08) (Sia7 seAlo.44)[0 130,36(OH) 20 64Fo.76Clo go]. The strongest reflections of the 
powder X-ray diffraction pattern [d, A (I, %) (hkD] are 12.33 (51) (020), 6.199 (42) (040), 3.127 
(65) (-426), 3.110 (52) (-364), 2.990 (59) (2.3.12), 2.940 (45) (-2.4.12), 2.835 (100) (428). Related 
to eveslogite. Differs from eveslogite by the splitting of some IR bands (in particular, by the 
doublets 1,062 + 1,075 and 1,102 + 1,115 cm7’). 

Wavenumbers (cm~ *): 3400, 1115, 1102, 1075s, 1062s, 1005sh, 975sh, 951s, 882, 860sh, 775w, 
712w, 687, 658, 632, 576, 550sh, 522, 455sh, 437s, 425sh. 


1068 2 IR Spectra of Minerals and Reference Samples Data 


TiSil66 = Elpidite Na-Zr(Si6O15)3H20 
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Locality: Yukspor Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Colourless prismatic crystal with bright yellow fluorescence under UV radiation. 
Na-deficient Ti-bearing variety. Investigated by I.V. Pekov. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3555, 3445, 3260sh, 1655sh, 1637, 1165sh, 1124s, 1018s, 802w, 780, 706w, 
642, 630sh, 600sh, 535sh, 510sh, 450sh, 431s. 


TiSi168 Aenigmatite Na>(Fe**sTi)SigO9 
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Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 


Description: Black crystal from the association with albite, aegirine, astrophyllite and loparite. 
Wavenumbers (cm *): 1048, 1010s, 962s, 940sh, 877, 845sh, 747 w, 725w, 672, 647, 596, 530, 473, 440. 


2.7 Silicates 1069 


TiSi169 Schorlomite Ca3(Ti,Fe°*),[(Si,Al,Fe**)O4]3 
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Locality: Afrikanda massif, Afrikanda, Kola peninsula, Murmansk region, Russia. 

Description: Black grains from the association with magnesiohastingsite, magnetite, perovskite, titanite 
and calcite. The empirical formula is (electron microprobe) (Caz 90Mgo1)(Tip 9Feo7Alo 3Zro,1) 
(Sip sAlo 5)O10. 

Wavenumbers (cm *): 3400w, 1087, 912s, 825s, 680sh, 653, 584, 513, 424, 377s. 


TiSi170 Chevkinite-(Ce) (Ce,La,Ca)4Fe**>(Ti,Fe**)3(Si,07).O 
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Locality: Il’ meny (Il’menskie) Mts., South Urals, Russia (type locality). 

Description: Black grains from the association with zircon, ilmenite and titanite. The empirical 
formula is (electron microprobe) (Ce, g7bLap o9Ndo 60Pro.1sSM0.06Ca1.23Ba0.14 Tho 06) 
(Fe1.9;Mno o4Alo.11.Mgo.03)(T12.02NDo.ssFeo.40)S14.000 22. 

Wavenumbers (cm~!): 1108, 1031, 903s, 853, 655sh, 600sh, 511s, 471. 


1070 2 IR Spectra of Minerals and Reference Samples Data 


TiSil71 Zektzerite NaLiZrSi,O,;5 
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Locality: Golden Horn batholith, Washington Pass, Okanogan Co., Washington, USA (type locality). 

Description: Pinkish-grey grains from the association with quartz, microcline, aegirine and zircon. 

Wavenumbers (cm): 3630w, 1185s, 1130s, 1005s, 807, 785w, 752, 646, 625s, 570sh, 546, 511, 
484, 467s, 447, 425. 


TiSi172 Hainite Na>Ca;(Ti,Zr)>(Si,07)>(F,OH), 
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Locality: Bortolan quarry, Poços de Caldas plateau, Minas Gerais, Brazil. 

Description: Yellow platelets from the association with aegirine and albite. The empirical formula is 
(electron microprobe) Na; Ca4.7Sro.2Mno.05(Ti1.85Zr0.1Nbo.05)(S12.007)2(F,OH)4. 

Wavenumbers (cm~'): 3530w, 3315, 1039s, 999s, 970sh, 923s, 862, 671, 649, 580sh, 530sh, 
474, 450sh. 


2.7 Silicates 1071 


TiSi173 “Niobofersmanite” (Na,Ca)4(Nb,T1i)[S1207](O,F)s (?) 
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Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 


Murmansk region, Russia. 
Description: Brown grains from the association with microcline, nepheline, sodalite, aegirine, 


pectolite, eudialyte, biotite and natrolite. Nb-dominant analogue of fersmanite. Needs further 


investigation. 
Wavenumbers (cm~!): 1034s, 966s, 867s, 840sh, 579, 500sh, 461s, 397. 


TiSil74 Fersmanite  (Na,Ca)2(Ca,Na)o(Ti,Nb)2[S1,07]O4F 


0.9 
0.8 
9 
E 
æ 
S 0.7 
a 
0.6 
250 750 1250 1750 


Wavenumber (cm) 


Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 


Description: Colourless rectangular platelets. Investigated by I.V. Pekov. 
Wavenumbers (cm *): 1044s, 961, 832s, 795sh, 645sh, 610sh, 586, 533, 460s, 380sh. 


1072 2 IR Spectra of Minerals and Reference Samples Data 


TiSil75 Jinshajiangite | (Na,Ca)(Ba,K)(Fe**,Mn),4Tix(Si,0 ,4)03(F,0,OH)> 


0.9 
oO 
O 
z 
E 0.7 
g 
= 
o 
— 
=. 
0.5 


500 1000 1500 3500 4000 


Wavenumber (cm`’) 


Locality: Norra Kärr, Gränna, Jönköping, Småland, Sweden. 

Description: Dark ted prismatic crystals from the association with aegirine, microcline and albite. 
The crystal structure is solved. Monoclinic, space group P2/m, a = 5.350(2), b = 6.909(6), 
c = 20.96(1) A, P = 99.83(4)°, Z=4. The empirical formula is (electron microprobe) 
Nao.6Cao.4Bao.6Ko.4(Fe3.0Mno.7Mgo,.3)(T11.6Nbo.2Z10.2)(Si3.9Alo,1)017F(OH,O). 

Wavenumbers (cm~ '): 3560w, 1035sh, 1014s, 975sh, 938s, 871s, 730, 640w, 585, 535, 506, 465sh, 
440, 391s. 


TiSil76 ~=Epistolite = Na,Nb2Ti(Si,07)202(OH,F)2-4H2,0 
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Locality: Pegmatite No. 60, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murmansk 
region, Russia. 

Description: Colourless, pseudomorph after vuonnemite, from the association with ussingite, altered 
rhabdophane, manganonordite-(Ce), umbozerite, aegirine, microcline, chkalovite and natrolite. 
Confirmed by IR spectrum. 

Wavenumbers (cm '): 3545, 3350, 1644, 1048, 983sh, 940sh, 917s, 890sh, 580sh, 554, 525sh, 449, 390. 


2.7 Silicates 1073 


TiSil77 Shkatulkalite NajoMn**Ti3Nb3(Sis07)6(OH)>F- 12H,O 
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Locality: Shkatulka pegmatite, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk 
region, Russia (type locality). 

Description: White semitransparent aggregate forming pseudomorph after platy crystal of 
vuonnemite, from peralkaline pegmatite. Confirmed by IR spectrum, powder X-ray diffraction 
pattern and electron microprobe analysis. 

Wavenumbers (cm ‘): 3500sh, 3415, 3300sh, 2980sh, 1630, 1100sh, 1036s, 985s, 960s, 896s, 550, 
496, 453, 400. 


TiSil78 = Shcherbakovite NaK(K,Ba)(Ti,Nb,Fe)2(Si40;2)O> 
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Locality: Yukspor Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Brownish-yellow crystals from peralkaline pegmatite. Investigated by I.V. Pekov. 

Wavenumbers (cm *): 3430w, 1153, 1109, 1048s, 1032s, 991s, 949s, 757, 708, 670, 640w, 578w, 
527, 475sh, 466, 428, 413. 


1074 2 IR Spectra of Minerals and Reference Samples Data 


TiSi179 Yuksporite K4(Ca,Na) ,4StoMn(Ti,Nb)4(Sig0 1 7)2(Si1507)3(H20,OH)3 
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Locality: Yukspor Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Reddish-brown parallel-fibrous aggregate from the association with titanite, pectolite, 
astrophyllite, biotite and aegirine. Investigated by Yu.P. Menshikov. 

Wavenumbers (cm ‘): 3400, 1635w, 1107, 1068s, 1035, 1005sh, 944s, 884s, 770, 715, 700sh, 657, 
632, 580, 550w, 520, 458, 443s, 430. 


TiSil80 = =Zirsinalite NagCaZrSigQ;¢ 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Brownish pseudomorph after eudialyte from peralkaline pegmatite, from the associa- 
tion with aegirine, microcline, nepheline, lomonosovite and lamprophyllite. Investigated by I.V. 
Pekov. 

Wavenumbers (cm~!): 1095sh, 1059s, 1020s, 911s, 739w, 706w, 617, 547, 440s. 


2.7 Silicates 1075 


TiSil81 Zircon = Zr(Si04) 
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Locality: Kalba range, Kazakhstan. 
Description: Brown grain from granite pegmatite. Metamict, amorphous. Hf-rich variety. The 


empirical formula is (electron microprobe) (Zro.ssHfo.30Ta0.04)(S103)1 00H20. 
Wavenumbers (cm~ *): 3500sh, 3230, 2950sh, 1560, 1407, 985s, 700sh, 590sh, 510sh, 461s. 


TiSil182 Perraultite © BaKNa>(Mn**,Fe**)s(Ti,Nb)4(Sis07),40,(OH,F,O)< 
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Locality: Mariupol nepheline syenite massif, Eastern Azov Sea region, Ukraine. 

Description: Orange flattened prismatic crystals from the association with microcline, albite, 
astrophyllite, zircon, arfvedsonite and biotite. The crystal structure is solved. Monoclinic, space 
group C2, a = 10.371(2), b = 13.841(4), c = 24.272(6) A, P = 121.19(2)°.The empirical 
formula is (electron microprobe) Naj54Ko 61Cao.46St0.01Bay.20Mgo.02Mn4.70Fe**2.91 Fe", 16Alo.o1 
T13 g6Zto.15Nbo,17 Tao.0151g.00032.38(OH)3 4401.99. 

Wavenumbers (cm *): 3585w, 1033, 1011s, 937s, 736, 688w, 634w, 581, 530, 504, 458, 432s. 


1076 2 IR Spectra of Minerals and Reference Samples Data 


TiSi183 Khibinskite K2Zr(Si207) 
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Locality: Hackman valley, Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia 
(type locality). 

Description: Pale yellow grains from the association with eudialyte and zircon. Holotype sample. 
Monoclinic, space group B2/m, a = 19.188, b = 14.072, c = 11.075 À, Y= 077Z = IG. 
Optically biaxial (—), a = 1.665, p = 1.715, y = 1.715, 2Vmeas = —6 to —16°. D meas = 3.40 
g/cm”, Deale = 3.33 g/cm’. The empirical formula is K4 98(Zr1.06T10.03)S11.9407.05. The strongest 
reflections of the powder X-ray diffraction pattern [d, A (I, %)] are 2.95 (70), 2.76 (100), 2.133 
(50), 1.630 (65), 1.595 (40), 1.381 (50), 1.252 (45). 

Wavenumbers (cm~ *): 3470w, 1089, 1015sh, 1000s, 947s, 921, 891s, 689, 682, 594, 558w, 509, 
459, 415. 


TiSi184 Hejtmanite-37 Ba(Mn**,Fe**),Ti(Si,O7)O(OH,F)> 
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2.7 Silicates 1077 


Locality: About 8 km upriver from the settlement Inylchek, Inylchek range, Tien Shan Mts., 
Kyrgyzstan. 

Description: Red platy grains from the association with tephroite, alleghanyite, sonolite, rhodonite, 
spessartine, khristovite-(Ce) and alabandite. The crystal structure is solved. 

Wavenumbers (cm~ *): 3650w, 3607w, 1056, 1023, 1008, 939s, 924s, 869s, 718, 668, 633w, 575, 
520, 501, 440. 


TiSi185 Hejtmanite Ba(Mn7*,Fe~*),Ti(Si,07)O(OH,F)> 
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Locality: Dara-i Pioz alkaline massif, Alaiskii ridge, Tien Shan Mts., Tajikistan. 

Description: Red platy grains from the association with microcline, aegirine and astrophyllite. The 
empirical formula is (electron microprobe) Bao 95Ko 92Cag.o2(Mn,_;9Feo.gs) T19.99S12.99 0g(OH,F)>. 

Wavenumbers (cm): 3626w, 3573w, 1056, 1027, 1012, 944s, 926s, 870s, 790sh, 722, 687, 579, 
520sh, 505, 436, 425sh. 


TiSil86 Umbite  K5Zr(Si,0,9)-H2O 
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1078 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Colourless crystal from a polymineral pseudomorph after eudialyte. Investigated by I.V. 
Pekov. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3315, 3180, 1700w, 1630w, 1100, 1030s, 968s, 935s, 915sh, 860sh, 760sh, 
741, 700, 597w, 560, 524, 481, 452, 430sh. 


TiSi187 = Umbite K-Zr(Si09) H20 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Colourless crystal from the association with aegirine, microcline, nepheline and 
nacaphite. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3550sh, 3400sh, 3315, 3175, 1700w, 1625w, 1097, 1035sh, 1028s, 965s, 
937s, 915sh, 760sh, 744, 702, 600sh, 561, 528s, 485, 456, 438. 


TiSi188 Lavenite (Na,Ca)>(Mn,Fe)(Zr,Ti,Nb)(Si,07)(O,F)> 
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2.7 Silicates 1079 


Locality: Takhtarvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, 
Russia. 

Description: Orange-red prismatic crystals from the association with eudialyte, parakeldyshite, 
keldyshite and zircon. Mn- and Fe-deficient variety (or analogue) of lavenite. Needs further 
investigation. 

Wavenumbers (cm ‘): 3490w, 1629w, 1080s, 1015s, 885sh, 840sh, 869, 743, 645w, 605w, 590, 
535w, 513w, 445s, 415sh. 


TiSil89 = Titanite =CaTi(Si04)O 
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Locality: Lohley, Udersdorf, near Daun, Eifel Mts., Rhineland-Palatinate (Rheinland-Pfalz), 
Germany. 

Description: Orange-yellow crystals from the association with nepheline, leucite, augite, magnetite, 
fluorapatite, perovskite and gotzenite. Confirmed by IR spectrum. 

Wavenumbers (cm~!): 940sh, 897s, 871s, 708, 562, 490sh, 471, 445sh, 420. 


TiSi190 Zircon = Zr(Si104) 
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1080 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Il’ meny (Il’menskie) Mts., South Urals, Russia (type locality). 

Description: Yellow short-prismatic crystal from the association with microcline, nepheline, 
aegirine-augite and biotite. Investigated by V.V. Gordienko. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3375w, 1010sh, 983s, 905s, 613, 500sh, 450, 433, 399, 387. 


TiSil91 Zircon = Zr(Si04) 
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Locality: Vavnbed Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Brownish dipyramidal crystal from the association with feldspar and ilmenite. 
Confirmed by IR spectrum. 

Wavenumbers (cm *): 1070sh, 1015s, 970, 888s, 612m 450sh, 433, 400sh, 368. 


TiSil192 Kupletskite-(Cs) | (Cs,K)2Na(Mn,Fe~*)7(Ti,Nb)2Sig024(OH,O,F)7 
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Locality: Dara-1 Pioz alkaline massif, Alaiskii ridge, Tien Shan Mts., Tajikistan (type locality). 

Description: Dark brown plate with mica-like cleavage from the association with quartz, 
microcline, pyrochlore and hyalotekite. The empirical formula is (electron microprobe) 
Cs1.76Ķ0.19Na; .13Ca0.20Mn3 83F€2.31ZN0.30M80.09Al0.06LixT11 22Nbo.78Sig.97024(OH,O,F)y. 

Wavenumbers (cm~ *): 3627, 3350sh, 1624w, 1073, 1041s, 952s, 909s, 795sh, 715sh, 686, 650, 563, 
449s, 427, 397. 


2.7 Silicates 1081 


TiSi1l93 Lavenite (Na,Ca)>(Mn,Fe)(Zr,Ti,Nb)(Si,07)(O,F)> 
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Locality: Takhtarvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, 
Russia. 

Description: Orange-red prismatic crystals from the association with eudialyte, parakeldyshite, 
keldyshite and zircon. Investigated by I.V. Pekov. Mn- and Fe-deficient variety (or analogue) of 
lavenite. Needs further investigation. 

Wavenumbers (cm~!): 1076s, 949s, 905sh, 875s, 737, 612w, 570, 509w, 447, 410sh. 


TiSi194 Manganokukisvumite NagMnTi,Sig059-4H»,O 
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Locality: Kirovskiit mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murmansk region, Russia. 

Description: Colourless elongated lamellae from the association with natrolite, microcline, 
nenadkevichite and sphalerite. Investigated by I.V. Pekov. Confirmed by IR spectrum. 

Wavenumbers (cm—*): 3380, 1670w, 1640w, 1125, 1044s, 1000s, 946s, 921s, 740sh, 705sh, 692, 
670sh, 624, 569, 538, 509, 489, 472, 439, 420sh, 404s. 


1082 2 IR Spectra of Minerals and Reference Samples Data 


TiSil95 Chivruaiite = Ca,(Ti,Nb)5(Sig017)2(OH,O)s5:13-I4H2O 
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Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia 
(cotype locality). 

Description: Pink crystals from the association with astrophyllite, natrolite, catapleiite and 
fluorapatite. Cotype sample. The empirical formula is (Caz 79Mno 35Ko.;9S10.36M80.05Ba0.05Na0.04 
Ceo .o2Tho.01)(Tiz.goNbo sgFe**,13Alo.07)Si12034.9(OH)4,1-nH20. 

Wavenumbers (cm *): 3525, 3430sh, 3170sh, 1633, 1130sh, 1015s, 974s, 915sh, 738, 670sh, 638, 
612, 555, 529, 476s, 420sh. 


TiSil96 Punkaruaivite LiTi1o(HS1,0,2)(OH)2-H»O 


0.8 
0.7 

Oo 

oO 

= 

i) 

= 

5 06 

z 

lao) 

= 

= 
0.5 


500 1000 1500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Malyi Punkaruaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, 
Russia (type locality). 

Description: Clusters of colourless crystals from the association with natrolite, rhabdophane-(Ce), 
gerasimovskite and lithiophorite. The crystal structure is solved. Monoclinic, space group C2/c, 
a = 26.68, b = 8.77, c = 5.22 A, pP = 91.2°. The empirical formula is H,(Cao.16Nao.o5)Li1 
(Tii 97F€0.02Nbo.01 )(Siz.98Al0.02)(0,0H)14:nH20. 

Wavenumbers (cm): 3460sh, 3360, 2910sh, 1640, 1410w, 1180sh, 1155sh, 1115, 1047s, 1018s, 
915sh, 760sh, 706, 667w, 587, 465, 412. 


2.7 Silicates 1083 


TiSi197 Keldyshite Na „H,Zr(Si20-7)nH20 
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Locality: Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 
Description: White grains from the association with albite, zircon and eudialyte. Identified by IR 


spectrum. 
Wavenumbers (cm ‘): 3320, 1650w, 1149s, 1044s, 1025sh, 974s, 944s, 902s, 847s, 750sh, 706w, 
660w, 575sh, 557, 490sh, 447. 


TiSil98 = “*Sitinakite-Ba” KBaTi4Si2013(0H)-nH20 
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Locality: Artificial. 

Description: Product of cation exchange of natural sitinakite with Ba**. Contains 35 wt.% BaO. 

Wavenumbers (cm *): 3275, 3000sh, 1636, 1605sh, 1440w, 1117w, 1043w, 995sh, 868s, 719w, 
640sh, 565sh, 540, 459, 400. 


1084 2 IR Spectra of Minerals and Reference Samples Data 


TiSil99 Caryochroite (Na,Sr)3(Fe**,Mg) o[TisSi,2037] (H,0,0,OH),7 
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Locality: Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola Peninsula, Murmansk 
region, Russia (type locality). 

Description: Brown fine-grained aggregate from the association with albite, elpidite, epididymite, 
quartz, natrolite, pyrite, galena, sphalerite and bitumen. Cotype sample. 

Wavenumbers (cm ‘): 3510, 3405, 3250sh, 1635, 1410w, 1023s, 981s, 940s, 765w, 667, 570sh, 
443s. 


TiSi200 Elpidite = Na2Zr(Sig015):3H20 
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Locality: Khan Bogdo massif, Gobi desert, Mongolia. 

Description: Orange grains from alkaline granite. Ca-bearing variety. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3545, 3500sh, 3445, 3250w, 1640, 1166s, 1116s, 1030sh, 1020sh, 1012s, 
809w, 780, 710w, 642, 627, 596, 541, 500sh, 450sh, 432s. 


2.7 Silicates 1085 


TiSi201 Elpidite Na-Zr(Si6sO15)3H20 
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Locality: Elpiditovoe pegmatite, Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola 
Peninsula, Murmansk region, Russia. 

Description: Clusters of yellowish long-prismatic crystals from hydrothermally altered pegmatite, 
from the association with caryochroite, albite, natrolite, pyrite, epididymite and bitumen. Con- 
firmed by IR spectrum. 

Wavenumbers (cm *): 3550, 3505, 3450, 3235w, 1640, 1169s, 1117s, 1050sh, 1034s, 1010s, 808w, 
778, 737w, 708w, 680sh, 646, 626, 596, 542, 520w, 491w, 465sh, 450sh, 429s. 


TiSi202 = Epistolite =Na,Nb2Ti(S1,07)202(OH,F)2-4H20 
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Locality: Tugtup Agtakorfia, Ilimaussaq alkaline complex, Narssaq municipality, South Greenland 
(type locality). 

Description: Brownish-yellow plates (pseudomorphs after vuonnemite) from the association with 
natrolite, and tugtupite. The empirical formula is (Na262Cao.95Ko.97)(Nb2.08TI0.96)(S13.94Alo.06) 
O;4(PO4)o.28(O,F.OH)4-nH20. 

Wavenumbers (cm *): 3430, 3330, 1643, 1435w, 1048, 980sh, 888s, 553, 457, 382. 


1086 2 IR Spectra of Minerals and Reference Samples Data 


TiSi203 Paranatisite Na»Ti(Si0,)O 
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Locality: Yukspor Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia 
(type locality). 

Description: Orange-brown grains from the association with nepheline, potassic feldspar, aegirine, 
aenigmatite, natisite, lamprophyllite, lorenzenite, shcherbakovite, delhayelite, villiaumite and 
lepidomelane. Holotype sample. Orthorhombic, space group Pmma, a = 9.827(3), b = 9.167(2), 
c = 4,799(2) A. Optically biaxial (+), a = 1.740(2), p = 1.741(), y = 1.765(2), 2V meas = 20 
Cy Dine == 5,170) g/cm’, Deal = 3.07 g/cm’. The empirical formula is Na; oTio.9F€0.1S11.050s5. 
The strongest reflections of the powder X-ray diffraction pattern [d, A (I, %)] are 2.748 (100), 2.257 
(25), 1.720 (30), 1.680 (30), 1.660 (22), 1.475 (33), 1.443 (35). 

Wavenumbers (cm '): 1043, 965sh, 925sh, 908s, 854s, 833, 595, 577, 527w, 446, 382s. 


TiSi204 Zircon = Zr(Si04) 
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2.7 Silicates 1087 


Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Brown dipyramidal crystals from the association with cancrinite, nepheline, aegirine- 
augite, pectolite, mogovidite, andradite, scolecite and calcite. Identified by IR spectrum. 

Wavenumbers (cm~ ’): 3360w, 1070sh, 980sh, 892s, 615, 450sh, 433. 


TiSi205 Vuonnemite Na, 1 TiNb>(S1507)2(PO4)203(F,OH) 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, 
Russia. 

Description: Grey spherulite from peralkaline pegmatite. Confirmed by IR spectrum. 

Wavenumbers (cm~'): 1063s, 1005s, 981s, 962s, 944s, 872s, 840sh, 682w, 620sh, 594, 580, 560sh, 
550, 511w, 457, 400. 


TiSi206 = Vinogradovite (Na,Ca)4Tig4(SioO0¢6)2[(S1,A]1)4019]04-H2O 
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1088 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: White fibrous aggregate with bright yellow fluorescence under short-wave UV radiation 
from the association with natrolite, sodalite, aegirine, pectolite, chkalovite, fluorcaphite, 
lemmleinite-K, ivanyukite-Na, catapleiite and fluorapatite. Investigated by I.V. Pekov. Confirmed 
by IR spectrum. 

Wavenumbers (cm): 3310, 1645w, 1432w, 1115, 1060sh, 1033s, 995s, 963s, 936s, 849, 705sh, 
684, 638, 600, 536, 505, 468, 414s. 


TiSi207 Grenmarite  (Na,Ca)4(Mn,Na)(Zr,Ti)(Zr,Mn)2(Si507)2(O,F)4 
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Locality: Rouma (Roume, Ruma) island, Los islands, Guinea. 

Description: Light brown crystals from the association with villiaumite and kupletskite. The empiri- 
cal formula is (Nag gCaj2)(Mno.7Feo.3)(Zro.6Tio.4)(Zr1 oMno gNbo.2)Si3,95Alo,050 14(0,F.OH)4. 
Confirmed by IR spectrum. 

Wavenumbers (cm~!): 3305w, 1075s, 1014s, 945s, 881s, 737, 571, 453, 420. 


TiSi208  Catapletite Na Zr(Si;09)-2H»O 
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2.7 Silicates 1089 


Locality: Aikuaivenchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Brownish platy crystals from the association with albite, aegirine and chabazite-K. 
Confirmed by IR spectrum. 

Wavenumbers (cm *): 3570, 3495, 3050sh, 2425w, 1660sh, 1645, 1380w, 1225sh, 1135sh, 1016s, 
948s, 840sh, 738, 630sh, 429. 


TiSi209 = “*Catapletite-K” = (K,Na)sZr(Si3;09)-2H,O 
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Locality: Artificial. 

Description: Product of cation exchange of natural catapleiite from Aikuaivenchorr Mt., Khibiny 
alkaline complex, Kola peninsula, Murmansk region, Russia with K*. 

Wavenumbers (cm~ *): 3565sh, 3495, 3040sh, 2450w, 2390w, 1650, 1135sh, 1020s, 950s, 738, 
648w, 605w, 588w, 528w, 427. 


TiSi210 “Hilairite-K” K ZrSi09:3H20 
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1090 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Artificial. 

Description: Product of cation exchange of natural hilairite from Kirovskii mine, Kukisvumchorr 
Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia with K*. 

Wavenumbers (cm ‘): 3495, 3250sh, 1660w, 1610sh, 1425w, 1130sh, 1028s, 984s, 923s, 787w, 
750sh, 731, 674w, 645w, 575sh, 510, 486, 458, 420sh. 


TiSi211 =Titanite = CaTi(Si0,4)O 
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Locality: Alto Ligonha, Mozambique. 
Description: Dark brown crystal from the association with diopside and calcite. Al-bearing variety. 
The empirical formula is (electron microprobe) Cao 9gNdo.92T19.74Alo.20F€0.04CT0.01 MZ0.01810.1.00 


O4[(0,0H)o.86F0.14]. 
Wavenumbers (cm): 1060sh, 900sh, 863s, 720sh, 563, 447s, 372. 


TiSi212 Shkatulkalite NajoMn**Ti3;Nb3(Si>07)¢(OH)>F- 12H,O 
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2.7 Silicates 1091 


Locality: Shkatulka pegmatite, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk 
region, Russia (type locality). 

Description: White scaly aggregate from the association with epistolite, aegirine and manganoneptunite. 
Investigated by I.V. Pekov. Confirmed by IR spectrum. 

Wavenumbers (cm ^: 3500sh, 3405, 1625, 1039s, 951s, 897s, 855sh, 697w, 551, 499w, 459, 390. 


TiSi213 Caryochroite (Na,Sr)3(Fe°*,Mg) ;o[ Ti2Si, 2037] (H,0,0,OH),7 
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Locality: Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola Peninsula, Murmansk 
region, Russia (type locality). 

Description: Brown fine-grained aggregate from the association with albite, elpidite, epididymite, 
quartz, natrolite, pyrite, galena, sphalerite and bitumen. Holotype sample. The crystal structure is 
solved. Monoclinic, a = 16.47, b = 5.303, c = 24.39 A, B = 93.5°, Z = 2. Optically biaxial (—), 
a < 1.700, p = L745: y = 13, 2V mas = T3 -Dmae = 299 g/cm’. The empirical formula is 
(Nay 19Sr0.62Cao.41Mn0.35K0.26)(Fe**7 o8Mg1 .15Mno.49Fe""o.38)(Ti1.87Fe*"0.13)(Si11.74Alo0.26) 
O54.10H20.40. The strongest reflections of the powder X-ray diffraction pattern [d, A (I, %)] are 14.1 
(20), 13.3(30), 12.1(100), 4.38(10), 2.692(12), 2.631 (13). 

Wavenumbers (cm™®: 3495sh, 3420, 1625, 1425w, 1055sh, 1021s, 981s, 950sh, 774w, 668, 580sh, 
560sh, 442s. 


1092 2 IR Spectra of Minerals and Reference Samples Data 


TiSi214 Astrophyllite K,Na(Fe**,Mn)7Ti>Sig054(OH,O,F), 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Brown scales with perfect cleavage from the association with altered murmanite, 
natrolite, pectolite and fluorcaphite. Hydrated variety containing 1.3 apfu K and 1 apfu Na. 
Investigated by I.V. Pekov. 

Wavenumbers (cm *): 3570, 3350, 1630w, 1010sh, 950s, 695sh, 660, 605w, 553, 428s. 


Huxkuta, mpuset! 


TiSi215 Vinogradovite (Na,Ca)4¿Ti4(Si206)2[(S1,A1)4010]04-H20 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Pale pink acicular crystals. Investigated by I.V. Pekov. Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3590w, 3260, 1765w, 1650w, 1565w, 1113, 1060sh, 1033, 995s, 965s, 937s, 
850, 730sh, 705sh, 687, 640sh, 603, 536, 505, 465sh, 435sh, 413s. 


2.7 Silicates 1093 


TiSi216 Hilairite Na2ZrSi09:3H20 
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Locality: Kirovskiit mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murmansk region, Russia. 

Description: Brown crystals from the association with microcline, nenadkevichite, tsepinite-K, 
elpidite, donnayite, celadonite, strontianite, pyrite, etc. Investigated by I.V. Pekov. By chemical 
composition close to the ideal formula. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3530, 3455, 3160, 1685, 1650sh, 1630, 1350sh, 1235sh, 1035sh, 971s, 920s, 
728, 494s. 


TiSi217 Kimzeyite Ca3(Zr,Ti)2(Si,Al,Fe**)301> 
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Locality: Magnet Cove igneous complex, Hot Spring Co., Arkansas, USA (type locality). 
Description: Dark greenish-brown crystals from the association with magnetite. Confirmed by 


qualitative electron microprobe analysis. 
Wavenumbers (cm 7‘): 1090w, 935sh, 915, 889s, 833s, 810sh, 740, 685, 660, 615, 590, 510, 470, 435s. 


1094 2 IR Spectra of Minerals and Reference Samples Data 


TiSi218  Parakeldyshite = Na»Zr(Si.O7) 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia (cotype 
locality). 

Description: Light grey grain from the association with microcline, aegirine, eudialyte, sodalite, 
seidozerite and loparite-(Ce). Confirmed by IR spectrum. 

Wavenumbers (cm ™®: 1092, 1015sh, 990s, 943s, 905sh, 878s, 692, 597, 560, 545sh, 497, 471, 416. 


TiSi219 Ilmajokite (Na,Ce,Ba),TiSi;0;(OH) 9-nH>O 
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Locality: Yubileinaya pegmatite, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, 
Murmansk region, Russia. 

Description: Yellow crust from the association with natrolite, raite and mountainite. Confirmed by IR 
spectrum. 

Wavenumbers (cm): 3500sh, 3420, 3240, 1638, 1595, 1405w, 1350w, 1100sh, 1050sh, 969s, 
930s, 709w, 615sh, 584, 498, 465sh, 377. 


2.7 Silicates 1095 


TiSi220 Mosandrite (H30*,Na,Ca);Ca;REETi(Si2O-7)(O,0H,F)4 
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Locality: Eveslogchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 
Description: Light brown elongated platelets from the association with natrolite and albite. 
Wavenumbers (cm): 3340, 2990sh, 1030sh, 962s, 862s, 657, 578, 551, 510sh, 477. 


TiSi221 Lorenzenite NajTi,Sin0o 
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Locality: Kirovskii mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murmansk region, Russia. 

Description: White fibrous aggregate from the association with natrolite, biotite, ilmenite, aegirine, 
podlesnoite, barytocalcite, calcite, fluorite, astrophyllite, burbankite, etc. Identified by IR 
spectrum. 

Wavenumbers (cm~*): 3435w, 1111, 1030s, 993s, 937s, 901, 753, 735sh, 696, 643, 541s, 525sh, 
485s, 469s, 421s. 


1096 2 IR Spectra of Minerals and Reference Samples Data 


TiSi222 Lovozerite Na3CaZrSigQ,5(OH)3 


0.8 
0.7 

Oo 

QO 

z 

8 06 

z 

N 

= 

lao) 

= 

= 0.5 
0.4 


500 1000 1500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 
Description: Light brown pseudomorph after zirsinalite forming rim around a grain of eudialyte. 
Associated minerals are aegirine, nepheline and rasvumite. Disordered variety. The empirical 
formula is (electron microprobe) Naz o(Cao.45Nao.49Mino .15)(Zro.65Feo.2T19.05)Si6.0(0,OH) 8. 
Wavenumbers (cm~!): 3460, 1645, 1060sh, 985s, 920sh, 625w, 455. 


TiSi223 “Niobofersmanite”  (Na,Ca)4_,(Nb,Ti)2[Si207](O,F)5-nH20 (?) 
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Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murmansk region, Russia. 

Description: Brown grains from the association with microcline, nepheline, sodalite, aegirine, 
pectolite, eudialyte, biotite and natrolite. Nb-dominant analogue of fersmanite (hydrated variety). 
Needs further investigation. 

Wavenumbers (cm): 3450sh, 3360, 3200sh, 2950sh, 1640, 1555sh, 1410, 1070sh, 1005sh, 911s, 
838, 614s, 525s, 462s. 


2.7 Silicates 1097 


TiSi224 Kupletskite-(Cs) (Cs,K)2Na(Mn,Fe?*)-(Ti,Nb)-Sig024(0H,0,F)- 
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Locality: Dara-i Pioz alkaline massif, Alaiskii ridge, Tien Shan Mts., Tajikistan (type locality). 
Description: Dark brown plate with mica-like cleavage from the association with quartz, microcline, 
pyrochlore, stillwelite and sogdianite. Confirmed by IR spectrum and qualitative electron micro- 


probe analysis. 
Wavenumbers (cm~ *): 3630w, 1618w, 1072, 1042s, 953s, 920sh, 687w, 649, 563, 450s, 425sh. 


TiSi225 Sitinakite KNaTi4S12013(0H)-4H20 
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Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murmansk region, Russia. 

Description: Pink platelets forming pseudomorph after lomonosovite. Investigated by I.V. Pekov. 
Identified by single-crystal X-ray diffraction pattern. 

Wavenumbers (cm *): 3530w, 3460w, 2935, 1655w, 1557w, 968s, 884s, 790sh, 615sh, 571, 417s. 


1098 2 IR Spectra of Minerals and Reference Samples Data 


TiSi226 Lintisite Na3LiTi,Si,0 14°2H,O 
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Locality: Palitra pegmatite, Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, 
Murmansk region, Russia. 

Description: White aggregate of acicular crystals from peralkaline pegmatite, from the association 
with manganoneptunite, aegirine, vitusite-(Ce), phosinaite-(Ce), barytolamprophyllite, nalipoite 
and ussingite. Identified by IR spectrum and blue fluorescence under UV radiation. 

Wavenumbers (cm): 3485, 3360, 3325, 3225, 1633, 1610sh, 1128, 1065s, 1050s, 1003s, 965sh, 
949s, 910s, 880sh, 745sh, 692, 633, 573, 539, 500, 477, 425sh, 404s. 


TiSi228 Barytolamprophyllite (Ba,Sr,K),Na(Na,Fe~*,Mn**),(Ti,Fe°*,Mg) 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, 
Russia. 

Description: Light brown pseudomorph after lorenzenite from the association with lomonosovite, 
raslakite, terskite and aegirine. The empirical formula is (electron microprobe) (Bay .44Sr9.35Ko.19) 
Na(Naq.5;Mno.32Feo.15)1T13.35Nbo,14(S1207)202(O,F,OH)>. 

Wavenumbers (cm~!): 1038, 956s, 896s, 854s, 696, 551, 459, 400sh, 380s. 


2.7 Silicates 1099 


TiSi229  Fersmanite  (Na,Ca)2(Ca,Na)o(T1,Nb)2[Si,07]O4F 
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Locality: Yukspor Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 
Description: Reddish-brown grains from the association with phillipsite-K and gonnardite. Hydrated 


variety. Identified by IR spectrum and qualitative electron microprobe analysis. 
Wavenumbers (cm~!): 3270, 1620w, 1041, 968, 837s, 650sh, 585s, 529s, 467s, 400sh. 


TiSi230  Fresnoite Ba2Ti(Si207)O 
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Locality: Esquire #7 mine, Big Creek, Fresno Co., California, USA. 

Description: Yellow crystals from the association with bario-orthojoaquinite, baotite and natrolite. 
Close to the endmember by composition. 

Wavenumbers (cm *): 3360w, 1038, 971s, 915s, 864s, 667, 589, 538w, 483s, 394s. 


1100 2 IR Spectra of Minerals and Reference Samples Data 


TiSi231 Sobolevite Na ,3CazMn5Ti3(S1,07)2(PO4)403F3 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia 
(type locality). 

Description: Brown platelets from the association with sodalite, lamprophyllite, aegirine and 
lomonosovite. The empirical formula is (electron microprobe) Nay; .9;Ca2.o5Mno.6s5Mgo.29Feo.41- 
Tiz.93Nbo.18513.91(PO4)3.08018.19F 1.75. Confirmed by IR spectrum. 

Wavenumbers (cm~!): 1107, 1074s, 1041s, 1003s, 931s, 864, 755, 597, 576, 567, 525, 465. 


TiSi232 Litvinskite = (Na,H2O)2(LJ,Na,Mn)Zr[Sig0 }2(OH,O)<¢] 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia 
(type locality). 

Description: Reddish-brown grains from the association with microcline, nepheline, lomonosovite 
and aegirine. The empirical formula is (electron microprobe) Na, 64Cap.04Mno.22Feo osZro.98- 
Tio.o3Nbo.05(Si5.97Al0.03)012(0H,0O)6:nH20. 

Wavenumbers (cm~ Ù: 3575, 3455, 1630w, 1535w, 1260sh, 1140s, 1022s, 870s, 747, 710, 626, 
487s, 425sh. 


2.7 Silicates 1101 


TiSi233 Kostylevite K-Zr(Siz09) H20 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 
Description: Colourless twinned crystals from the association with sazykinaite-(Y), microcline and 


aegirine. Identified by IR spectrum. 
Wavenumbers (cm ‘): 3345, 1675, 1360sh, 1045s, 976s, 948s, 785, 715, 590sh, 541, 502, 465, 450. 


TiSi234 Wadeite  K3Zr(Si30o) 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 
Description: Rhombohedral crystals from peralkaline pegmatite. H.O-bearing variety. Confirmed by 


IR spectrum. 
Wavenumbers (cm): 3410, 1640w, 1050sh, 1018s, 944s, 737, 452. 


1102 2 IR Spectra of Minerals and Reference Samples Data 


TiSi237 Astrophyllite © K,Na(Fe**,Mn)7Ti,SigO.4(OH,O,F)7 


= 


1.0 


Transmittance 
D 
ON 


500 1000 1500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Rouma (Roume, Ruma) island, Los islands, Guinea. 

Description: Brown platy grains from the association with microcline, nepheline, aegirine and 
ilmenite. Mn- and Zr-rich variety. The empirical formula is (electron microprobe) 
Ky.gNa;.oCao.2(Fe4 oMnz oMgo,.1)(T11.25Z19.45Nb0.3)(S17,.6Alo.4)024(OH,O,F)7. 

Wavenumbers (cm ‘): 3620, 3400w, 1640w, 1040, 1010sh, 980sh, 935s, 900sh, 710, 647, 563, 
450s, 440sh, 410, 380sh. 


TiSi239 Ivanyukite-Na-C Naz Tig(S104)30>(OH)>2-6H2O 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia 
(type locality). 

Description: Light orange cubic crystals from the association with microcline, vinogradovite, 
sazykinaite-(Y) and natrolite. Identified by qualitative electron microprobe analysis and single- 
crystal X-ray diffraction pattern. Isometric, a = 7.78 A. 

Wavenumbers (cm *): 3465, 3355, 3240, 2950sh, 1620w, 868s, 712, 580sh, 548, 445s. 


2.7 Silicates 1103 


TiSi240 = Catapleiite NaZr(SiŁ09):2H20 
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Locality: Langesundfjord, Porsgrunn, Telemark province, Norway. 
Description: Brownish granular aggregate from the association with aegirine microcline. 
The empirical formula is (electron microprobe) Ho3Na,.7Zr,09S13.9Oo-nH2O. Confirmed by IR 


spectrum. 
Wavenumbers (cm ^): 3560, 3487, 3370sh, 1658, 1045sh, 1017s, 949s, 737, 600w, 428, 385. 


TiSi241 Wohlerite Na ,Ca,ZrNb(Si,07)2(O,F)4 
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Locality: Sagasen (Saga 3) quarry, Mgrie, Porsgrunn, Telemark province, Norway. 

Description: Yellow grains from the association with aegirine, ferrokentbrooksite and microcline. 
The empirical formula is (electron microprobe) Naj.9;Caqo4(Zto.o9Nbo.7gMno.17Feo.14T 0.06) 
(Si2.0007)2(0,0H)2.48F1 52. 

Wavenumbers (cm ™®: 3275w, 1056s, 1017s, 995, 947, 896s, 868s, 812, 755, 662w, 621, 554, 535sh, 
467, 446, 410, 375sh. 


1104 2 IR Spectra of Minerals and Reference Samples Data 


TiSi242 Terskite Na,Zr(H,4Si,¢O;s) 
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Locality: Shkatulka pegmatite, Umbozero mine, Alluaiv Mt., Lovozero alkaline complex, Kola 
peninsula, Murmansk region, Russia. 

Description: White fine-grained aggregate. Disordered and hydrated variety. 

Wavenumbers (cm '): 3550, 3380sh, 1780w, 1680sh, 1650, 1140sh, 996s, 695, 664w, 610, 
510sh, 452s. 


TiSi243 Zorite Nae Ti(Ti,Nb)a[ (Si, A] 2S140,7]2(O,OH)s- 1 1H,O 
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Locality: Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Aggregate of colourless acicular crystals. Disordered variety. The empirical formula is 
(electron microprobe) Na7(T13 6Nbp.sFeg.5)Si;2034(0,OH)5-nH20. 

Wavenumbers (cm~*): 3590sh, 3440, 3300sh, 1655, 1140, 1040sh, 978s, 955sh, 915sh, 699, 648, 
535sh, 500sh, 471s, 401s. 


2.7 Silicates 1105 


TiSi244 Komarovite (LJ,Na,K)(L,Ca,Na)¢Li.Nb,T1)6S14026(OH,F)2-nH20 (?) 
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Locality: Pegmatite No. 61, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murmansk 
region, Russia (type locality). 

Description: White pseudomorph after platy crystal of vuonnemite from the association with 
natrolite, albite, yofortierite, leifite, etc. Na-free, Ca- and Si-deficient variety. 

Wavenumbers (cm *): 3345, 1630, 1420w, 1080, 1026, 930s, 688s, 516. 


TiSi245  Paravinogradovite NayTi3Fe**(Sis0¢)2(SizA1019)(OH)4-H5O 
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Locality: Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia 
(type locality). 

Description: White semitransparent crystals from the association with albite, carbonate-fluorapatite, 
ancylite-(Ce), natrolite, aegirine, a glauconite-like mineral, nordstrandite, anatase, fluorite, galena, 
cerussite and vinogradovite. Holotype sample. Triclinic, space group Pl, a = 5.246, b = 8.734, 
c = 12.968 A, a = 70.32, P = 79.01, y = 89.90°, Z = 1. Optically biaxial (—), æ = 1.707, 
B= 1AL v= 1,155; 2V meas = 01. Dine = 2.17 g/cm’, Deae = 2.14 g/cm’. The empirical 
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formula is (Naz.28K0.17)(Ti3.37F€0.47Nbo.03M80.03)(S16.59A11 o9Beo.23)022(OH)3,74° 1.2720. Strong 
lines of the powder X-ray diffraction pattern [d, A (I, %) (hkl)] are 11.9 (58) (001), 5.98 (35) (002), 
5.88 (65) (0-11, 012), 4.35 (38) (121, 102), 3.182 (100) (0-13, 014), 3.085 (29) (123), 2.735 (21) 
(1-22, 030). 

Wavenumbers (cm—*): 3520sh, 3360, 3240sh, 1633w, 1105s, 989s, 940sh, 860sh, 725sh, 691, 638, 
599, 568, 523, 459s, 418. 


TiSi246 Ivanyukite-K = K5Ti4(S104)302(OH)2:9H2O 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia 
(type locality). 

Description: Pale blue cubic crystals from the association with microcline, vinogradovite, 
sazykinaite-(Y) and natrolite. The empirical formula is (electron microprobe) (Kı 2Naọo.3Cao.2) 
Tig. Nbo.1Si2,.95014(OH)2-nH20. 

Wavenumbers (cm *): 3230, 1623, 1423w, 1030sh, 865s, 717, 555s, 466s, 383s. 


TiSi247 Normandite NaCa(Fe**,Mn**)(Ti,Nb,Zr)(Siz07)OF 
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2.7 Silicates 1107 


Locality: Putelichorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Red radial aggregate of long-prismatic crystals from the association with aegirine, 
microcline, sodalite and an intermediate member of cancrinite-kyanoxalite solid-solution series. 
Confirmed by IR spectrum and electron microprobe analysis. 

Wavenumbers (cm *): 3355w, 3265w, 1081s, 1070sh, 1001, 957, 915sh, 900s, 864s, 750, 665sh, 
578, 552, 516, 450sh, 400s. 


TiSi248 Neptunite KNa,Li(Fe7*,Mn**)sTi,SigOr, 
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Locality: Gem mine, San Benito Co., California, USA. 
Description: Deep red prismatic crystal from the association with benitoite and joaquinite-(Ce). 
Confirmed by IR spectrum and qualitative electron microprobe analysis. 
Wavenumbers (cm _‘): 1129, 1075s, 1020sh, 995s, 985s, 954s, 940sh, 906, 895sh, 863, 835, 825sh, 
753, 687, 655, 595sh, 560, 535sh, 497s, 465sh, 434. 
TiSi249 Neptunite KNa,Li(Fe**,Mn7*).TiSigOr, 
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Locality: Dara-i Pioz alkaline massif, Alaiskii ridge, Tien Shan Mts., Tajikistan. 

Description: Brown grains from the association with microcline, aegirine, zektzerite and titanite. The 
empirical formula is (electron microprobe) Kop oNaz oLi,(Fe; 2Mng 7M go 1)Ti1.9Alo.2Sig 0024. 

Wavenumbers (cm~: 3450w, 1127, 1115sh, 1072s, 1015s, 984s, 954s, 940sh, 906, 895sh, 863, 
834, 823, 751, 684, 648, 558, 540sh, 496s, 477, 450sh, 427, 405sh. 


TiSi250  Gaidonnayite Na Zr(Si:09):2H20 


1.0 
0.8 

O 

O 

=æ 

S 0.6 

= 

N 

cS 

= 0.4 
0.2 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Pegmatite No. 62, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murmansk 
region, Russia. 

Description: Dark brown pseudomorph after kapustinite (?) from the association with hydrated 
terskite, aegirine, manganoneptunite, microcline and labuntsovite-group minerals. Disordered 
and hydrated variety. 

Wavenumbers (cm '): 3470sh, 3380, 1648, 1400sh, 1160sh, 1040sh, 977s, 920sh, 760sh, 737, 
705sh, 517s, 490s, 450sh. 


TiSi251 Wadeite K3Zr(Si3009)-nH20 (n < 1) 
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2.7 Silicates 1109 


Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Pink massive from peralkaline pegmatite. Confirmed by IR spectrum and qualitative 
electron microprobe analysis. 

Wavenumbers (cm *): 3280w, 1663w, 1050sh, 1016s, 940s, 740s, 453s, (365). 


TiSi252 Wadeite K3Zr(Si30,)-nH>O (n < 1) 


1.0 
0.8 

oO 

O 

= 

£ 0.6 

= 

N 

= 

E o4 

— . 
0.2 


500 1000 1500 2000 3000 3500 4000 
Wavenumber (cm’) 
Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 
Description: Brown massive from peralkaline pegmatite. Confirmed by IR spectrum and qualitative 


electron microprobe analysis. 
Wavenumbers (cm *): 3530sh, 3380, 1650w, 1017s, 940s, 738s, 570w, 454s, (370). 


TiSi253 Natrokomarovite (Na,K)(Na,Ca).6_,Li.(Nb,T1)6S14026(OH,F)2-4H,O 
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Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, 
Murmansk region, Russia. 

Description: Pseudomorph after platy crystal of a heterophyllosilicate from the association with 
microcline, aegirine, lamprophyllite, gaidonnayite, nenadkevichite, belovite-(La), belovite-(Ce), 
ancylite-(Ce), etc. The empirical formula is (electron microprobe) H,Na3.23Caz2.24Bao.59Sfo.41 
Tho.24Mno.19Ko,12(Nb3.9gT11.97F€0.93)(Si3,96Al0.04)026(OH,F)2-nH20. 

The bands in the ranges from 1300 to 1600 and from 2,800 to 3,200 cm! correspond to inclusions 
of a bituminous substance. 

Wavenumbers (cm *): 3395s, 3125, 2940sh, 1655sh, 1630, 1588, 1570, 1465sh, 1445sh, 1420, 
1355w, 1110sh, 1019, 928s, 808, 765, 645s, 540s, 420s. 


TiSi254 = Dalyite K-Zr(Si6O15) 
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Locality: Malyi Murun (Malomurunskiy) alkaline pluton, Irkutsk region, Eastern Siberia, Russia 
(cotype locality). 

Description: Pale violet glassy grains from the association with aegirine, microcline, quartz and 
tinaksite. Ti-rich variety. 

Wavenumbers (cm~!): 1155, 1115sh, 1065sh, 1027s, 985s, 777, 669, 655sh, 562, 492, 476, 424s. 


TiSi255  Lovozerite Na3CaZrSigQ,5(OH)3 
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2.7 Silicates 1111 


Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Beige grains from peralkaline pegmatite. Associated minerals are villiaumite, aegirine 
and lorenzenite. Identified by IR spectrum and electron microprobe analysis. The empirical 
formula is Naz 9Ko,1Cao.sMno.2Z19.7Feo 2Ti9,; Nbo.05S16.20 15(OH)3. 

Wavenumbers (cm *): 3560, 3285, 1131s, 1020sh, 1005s, 861, 765, 709w, 635, 487, 420sh, 405. 


TiSi256 Schiillerite | Ba,.Na(Mn,Ca)(Fe°*,Mg,Fe~*)sTi>(Si,07)2(O,F)4 
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Locality: Léhley, near Udersdorf, Eifel volcanic region, Rheinland-Pfalz (Rhineland-Palatinate), 
Germany (type locality). 

Description: Brown flattened crystals from the association with nepheline, leucite, augite, phlogo- 
pite, magnetite, titanite, fresnoite, Fe-analogue of lileyite, fluorapatite, perovskite and pyrochlore. 
Holotype sample. The crystal structure is solved. Triclinic, space group Pl, a = 5.4027(1), 
b = 7.066(4), c = 10.2178(1) A, a = 99.816(1)°, B = 99.624(1)°, y = 90.084(1)°, Z= 1. 
Optically biaxial (—), a = 1.756(3), P = 1.773(4), y = 1.780(4), 2Vmeas = 40(20)°. Deal 
= 3.974 g/cm”. The empirical formula is Ba; 6gSto.18K0.11Na1.0sCao.43Mno.47Mgo ggFe~*o.44Fe"* 
1.02 111.28Nbo,17Alo.24513,980 16.98F 1.02. The strongest reflections of the powder X-ray diffraction 
pattern [d, A (I, %) (hk])] are 9.96 (29) (001), 3.542 (28) (111), 3.490 (27) (020), 3.308 (45) (003), 
3.203 (29) (013), 2.867 (29) (120, 112), 2.791 (100) (1-2-1), 2.664 (46) (200), 2.609 (36) (103, 
121), 2.144 (52) (22-1). 

Wavenumbers (cm *): 1013, 950sh, 892s, 849s, 670sh, 654w, 570, 526, 454s, 389s. 
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TiSi258  Lorenzenite Na Ti2Si209 
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Locality: Marchenko Peak, Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 
Description: Brown transparent grain from the association with mosandrite. Identified by IR 


spectrum. 
Wavenumbers (cm *): 3515w, 1093, 1033, 988s, 941s, 903, 750sh, 731, 697, 647, 544, 487, 422s. 


TiSi259 Gotzenite NazCas5Ti(S1507)2(F,OH)4 
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Locality: Rother Kopf, Eifel volcanic region, Rheinland-Pfalz (Rhineland-Palatinate), Germany. 

Description: Yellowish flattened long-prismatic crystals from alkaline basalt, from the association 
with günterblassite, nepheline, leucite, augite, phlogopite, magnetite, perovskite, lamprophyllite- 
group minerals, chabazite-K, chabazite-Ca, phillipsite-K and calcite. Identified by single-crystal 
X-ray diffraction pattern, electron microprobe analysis and IR spectrum. Triclinic, a = 5.740(3), 
b = 14.638(9), c = 18.977(12) A, a = 101.15(5), P = 96.37(5), y = 90.01(5)°. Ca-rich variety. 
The empirical formula is Na; 3Cas 6Ti9. oDMgo.2(S1207)2F3 5Oo 5. 

Wavenumbers (cm *): 1022s, 965sh, 903, 850s, 775sh, 661 w, 587, 549, 473s, 450sh, 385. 
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TiSi260  Seidite-(Ce)  Na4SrCeTiSigO22F-5H20 
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Locality: Yubileinaya pegmatite, Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, 
Murmansk region, Russia (type locality). 

Description: Brownish curved platy crystals from the association with natrolite, raite, mountainite, 
etc. Investigated by I.V. Pekov. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3540, 3430sh, 2950sh, 1665sh, 1638w, 1090s, 1035sh, 993s, 920s, 685w, 
628, 525, 491, 420s. 


TiSi262 _ Perrierite-(La) (La,Ce,Ca)4Fe**(Ti,Fe)4(Si,07)2O 
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Locality: In den Dellen pumice quarry, near Mendig, Laacher See area, Eifel Mountains, Rhineland- 
Palatinate (Rheinland-Pfalz), Germany (type locality). 

Description: Isolated black prismatic crystals from the association with sanidine, phlogopite, 
pyrophanite, zirconolite, members of the jakobsite-magnetite series, fluorocalciopyrochlore and 
zircon. Holotype sample. The crystal structure is solved. Monoclinic, space group P2,/a; unit-cell 
parameters are a = 13.668(1), b = 5.6601(6), c = 11.743(1) A, B = 113.64(1)°; V = 832.2(2) A?, 
Z = 2. Optically biaxial (—), a = 1.941), p = 2.020015), y = 2.04015), 2Vmeas = 50(10)°. 
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Deac = 4.791 g/cm’. The empirical formula is (Lay 79Ce1 4sNdo,15Pto,06Cao,70)(Fe~*o,53Mno 3M 0,08) 
(TizaaFe ep Alo aNd oa) Sirm The strongest reflections of the powder X-ray diffraction pattern 
[d, À (I, %) (hkl)] are 5.19 (40) (110), 3.53 (40) (-31 1), 2.96 (100) (-313, 311), 2.80 (50) (020), 2.14 (50) 
(-422, -315, 313), 1.947 (50) 024, 223), 1.657 (40) (-407, -333, 331). 

Wavenumbers (cm): 3345w, 1045sh, 1038s, 925s, 900sh, 885sh, 800sh, 675sh, 626, 575, 499s, 
465sh, 395. 


TiSi263 Tisinalite = =Na»_3(Mn,Ca,LJ)TiSig(O,OH) 1 


1.0 


7 e 


Transmittance 
O 
(o 


500 1000 1500 2500 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia 
(type locality). 

Description: Brown hexagonal platelets from the association with aegirine, sodalite, potassic feld- 
spar, lamprophyllite, altered delhayelite, altered eudialyte, nacaphite, rasvumite, lomonosovite, 
villiaumite, etc. Investigated by I.V. Pekov. The empirical formula is (electron mictoprobe) 
(Na3.05Ko,02)(Mnno.27Cao.25)(T10,.63F €0.42)S16(O,OH) 18. 

Wavenumbers (cm *): 3520, 3000sh, 1130sh, 1088s, 1000s, 885, 701w, 629, 491, 446. 


TiSi264 Nalivkinite Li,NaFe?*,Ti,SigQ.¢(OH)4F 


1.0 
0.8 

O 

QO 

g 

S 

= 

= 0.6 

= 

far) 

to 

= 
0.4 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm`’) 


2.7 Silicates 1115 


Locality: Dara-i Pioz alkaline massif, Alaiskii ridge, Tien Shan Mts., Tajikistan (type locality). 

Description: Reddish-brown platelets from the association with microcline, bafertisite and 
“calcibeborosilite”. K-rich variety. The empirical formula is (electron mictoprobe) (Li,Ko9) 
(Nao.5sCao.4)(Fe4.8Mn2.0M80.1)(Tii 8 Nbo.1Zro0.1)(Si7.9Al0.1)026(0H,F)z:nH20 (n < 1). 

Wavenumbers (cm~ *): 3630, 3602. 1621w, 1080sh, 1055, 1020sh, 968s, 926s, 694, 651, 568, 449s, 
432, 409s. 


TiSi265 Polyakovite-(Ce) | (Ce,Ca)4(Mg,Fe**)(Cr°* ,Fe*)9(Ti,Nb)Si,0>> 
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Locality: Pit No. 97, Ilmeny (Il’menskie) Mts., Chelyabinsk region, South Urals, Russia (type 
locality). 

Description: Black grain from the association with calcite, dolomite, fluororichterite, phlogopite, 
forsterite, monazite-(Ce), clinohumite, chromite and davidite-(Ce). The empirical formula is 
(electron mictoprobe) (Ce; La; 2Ndo.4Pro.1Cao.2Tho.2)(Mgo0.7F€0.3(Cr1 4Fe0.6)(Ti1.sNbo.5)S14022. 

Wavenumbers (cm~!): 1010sh, 974s, 935s, 650sh, 560sh, 505sh, 458s, 410sh. 


TiSi266  Bafertisite | Ba(Fe**,Mn**),Ti(Si,07)O(OH,F)> 
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Locality: Dara-i Pioz alkaline massif, Alaiskii ridge, Tien Shan Mts., Tajikistan. 

Description: Brownish-red platy grains with mica-like cleavage from the association with micro- 
cline, quartz, nalivkinite and “‘calcibeborosilite”. The empirical formula is (electron microprobe) 
Bao.97Ko o6(Fe 1.15Mino,.g1)T11.03512,000g(OH,F)2. 

Wavenumbers (cm~ '): 3631, 3586, 1056, 1026, 1011, 940sh, 927s, 871s, 788w, 720sh, 692, 580, 
525sh, 507, 439s, 385s. 


TiSi267 Tarbagataite (K,1)>(Ca,Na)(Fe**,Mn**),Ti,Sig02¢(OH)4(OH,F) 
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Locality: Verkhnee Espe deposit, Akzhailyautas Mts., Tarbagatai range, Eastern Kazakhstan region, 
Kazakhstan (type locality). 

Description: Aggregate of brown platelets with zones of astrophyllite. Fragment of holotype. 

Wavenumbers (cm): 3594, 3555sh, 3412w, 2915w, 1623w, 1070sh, 1057, 1005sh, 972s, 941s, 
686, 652, 562, 545sh, 455sh, 439s, 411s. 


TiSi268  Zirconosilicate TiSi268 = Na3(Mn,Ca)ZrSigQO,5(OH)3-nH»O 
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2.7 Silicates 1117 


Locality: Apuaiv Mt., Lovozero alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Dark brown grains from altered peralkaline pegmatite. Investigated by I.V. Pekov. 
Disordered Mn-dominant analogue of lovozerite. 

Wavenumbers (cm *): 3550sh, 3430, 3260, 1637, 1555w, 1400w, 1090sh, 981s, 760sh, 490sh, 441. 


TiSi269 Natrotitanite (Nag 5Yo5)Ti(S1i0.4)O 


1.0 
o 0.9 
Q 
S 
S 
= 
= 
a 
= 0.8 
0.7 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm') 


Locality: Verkhnee Espe deposit, Akzhailyautas Mts., Tarbagatai range, Eastern Kazakhstan region, 
Kazakhstan (type locality). 

Description: Yellowish grains from the association with microcline, albite, quartz, riebeckite, aegirine, 
biotite, astrophyllite, rutile, zircon and elpidite. Holotype sample. The crystal structure is solved. 
Monoclinic, space group C2/c; unit-cell parameters are a = 6.5691(2), b = 8.6869(3), c = 7.0924 
(2) A, P = 114.1269(4)°. Optically biaxial, the refractive indices area = 1.904, y = 2.030. Deac = 
3.833 g/cm’. The empirical formula is [Naọo.39Ca0.32(Y0.15DY0.03 Y bo.03Ef0.03C€0.01H00.01 
Tmo.01Gdo.01Ndo.01)](Ti0.95Nbo.02SN0.01F€0.01Mn0.01 Vo.01)S11.0104.00(00.83F0.17). The strongest 
reflections of the powder X-ray diffraction pattern [d, A (I, %))] are 2.597 (100), 3.248 (80), 2.994 
(60), 1.641 (40), 4.941 (30), 1.498 (30), 2.273 (30). 

Wavenumbers (cm™*): 903s, 868s, 567, 467, 423, 369. 


TiSi270 Christofschaferite-(Ce) (Ce,La,Ca)4Mn**(Ti,Fe**)3(Fe°* ,Fe** ,Ti)(Si,07).O¢ 
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Locality: Wingertsberg, near Mendig, Laacher See area, Eifel Mountains, Rhineland-Palatinate 
(Rheinland-Pfalz), Germany (type locality). 

Description: Black coarse crystals from the association with orthoclase, rhodonite, bustamite, 
tephroite, zircon, fluorapatite, pyrophanite and jacobsite. Holotype sample. The crystal structure 
is solved. Monoclinic, space group: P2,/m; a = 13.3722(4), b = 5.7434(1), c = 11.0862(2) A, 
P = 100.580(2)°, V = 836.97(4) A’, Z=2. Optically biaxial (—), a = 1.945(10), p = 2.015 
(10), y = 205000), 2V msas = 1000). Daie = 3:833 g/cm’. The empirical formula is 
(Ce, 72Lay 48Ndo.17Pro.04Ca0.57)Mn *0.76Fe""0.72Mg0.02Fe**0.48 Alo.o2T2.935 Nbo.99813.9g022. The 
strongest reflections of the powder X-ray diffraction pattern [d, A (I, %) (hkl)] are 4.90 (39) (-111); 
4.64 (65) (-202); 3.480 (78) (310); 3.169 (81) (311, -312); 3.095 (43) (-113); 2.730 (100) (004); 
2.169 (46) (-421, -513); 1.737 (46) (603, 504, 315, 025, -622). 

Wavenumbers (cm ‘): 1119, 1035, 904s, 849, 671, 609, 562, 511s, 469, 375s. 


TiSi271 Lileyite Ba2(Na,Fe,Ca)3MgT19(Si,07)202F> 
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Locality: Léhley, near Udersdorf, Eifel volcanic region, Rheinland-Pfalz (Rhineland-Palatinate), 
Germany (type locality). 

Description: Brown flattened crystals from the association with nepheline, leucite, augite, magnetite, 
fluorapatite, perovskite and gotzenite. Holotype sample. The crystal structure is solved. Mono- 
clinic, space group C2/m, a = 19.905(1), b = 7.098(1), c = 5.405(1) A, B = 96.349(5)°, 
V = 758.93(6) Å, Z = 2. Optically biaxial (+), æ = 1.718(5), p = 1.735(5), y = 1.755(5), 
ZV eae = IDS) es Dake = 5.115 g/cm’. The empirical formula is Bay 5oSro.19K0.26N4ā1.89 
Cao. 36Mno.13sMg0.99Feo.54 112.901 Nbo.06914.06016.23F 1.77. The strongest reflections of the powder 
X-ray diffraction pattern [d, A (I, %) (hkD] are 3.749 (45) (31-1), 3.464 (76) (510, 311, 401), 
3.045 (37) (51-1), 2.792 (100) (221, 511), 2.672 (54) (002, 601, 20-2), 2.624 (43) (710, 42-1). 

Wavenumbers (cm~!): 1032, 957s, 901s, 854s, 680w, 578, 529, 458, 399s. 


2.7 Silicates 1119 


TiSi272 Vigrishinite ZnTi4_,Si4014(0H,H20,0); (x < 1) 
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Locality: Malyi Punkaruaiv Mt., Lovozero alkaline complex, Kola Peninsula, Russia (type locality). 

Description: Yellowish translucent platelets from the association with microcline, ussingite, aegirine, 
analcime, gmelinite-Na, chabazite-Ca, etc. Holotype sample. The crystal structure is solved. is 
triclinic, space group P-1, a = 8.743(9), b = 8.698(9), c = 11.581 (11) A, a = 91.54(8)°, 
B = 98.29(8)°, y = 105.65(8)°, V = 837.2(1.5) A’, Z=2. Optically biaxial (—), a = 1.755(5), 
B = 1.82(1), y = 1.835(8), 2Vmeas = 45(10)°. Deas = 3.03(2) g/cm}, Deac = 2.97 g/cm?. The 
empirical formula is H7.42K0.05Ba0.02(Z11 .30Nao.23Mn0.22Cã0.07M80.07)(T12.68Nbo.41F€0. 18210.12) 
(Siz 95Alo.05) O20.31F0.18. The strongest reflections of the powder X-ray diffraction pattern [d, A 
(I, %) (hkl)] are 11.7 (67) (001); 8.27 (50) (100); 6.94 (43) (0-11, -110); 5.73 (54) (1-11, 002); 4.17 
(65) (020, -1-12, 200), 2.861 (100) (3-10, 2-22, 004, 1-31). 

Wavenumbers (cm~ *): 3450, 3330, 1620w, 1590sh, 1080sh, 1012s, 913s, 800sh, 719, 519, 440sh, 405. 


USil Weeksite (K,Na)2(UO>3)(Si150,3)-3H,O 
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Locality: An unknown locality in Kazakhstan. 

Description: Yellow prismatic crystals. Orthorhombic, a = 14.22, b = 35.67, c = 14.11 A. 
The empirical formula is (electron microprobe) K; 3Naọo.4Cao.1(UO2)2.1(Si4.9Alo.1013) H20. 

Wavenumbers (cm *): 3607, 3540, 3380sh, 3250sh, 1655sh, 1623, 1400w, 1102s, 1050, 1027, 997s, 
910s, 885, 789, 640, 588w, 528, 447. 


USi2 Haiweeite Ca(UQO3>)2(SisO;2)(OH)>-4.5H5,O 
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Locality: Dara-i Pioz alkaline massif, Alaiskii ridge, Tien Shan Mts., Tajikistan. 
Description: Yellow crust on quartz. Investigated by L.A. Pautov and V.Yu. Karpenko. 


Wavenumbers (cm *): 3570sh, 3470, 3370sh, 3220sh, 1625, 1145sh, 1105sh, 1094, 993s, 910s, 786, 
685, 527, 460sh, 439. 


USi3 Haiweeite Ca(UQO>)2(SisO;>)(OH)>-4.5H5O 


1.0 
V 
oO 
z 
8 08 
=z 
N 
= 
9°) 
ay 
FH 
0.6 


500 1000 1500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Oktyabr’skoe deposit, Karamazar Mts., Tajikistan. 

Description: Yellow massive. Investigated by A.A. Chernikov. 

Wavenumbers (cm~ *): 3560sh, 3470, 1640, 1140sh, 1094, 1050sh, 991s, 910s, 890sh, 783, 623, 526, 
470sh, 438. 


2.7 Silicates 1121 


USi4 Ursilite (Me,Na,K)>_ .(UO>)s[(Si,Al);O;3]-:7H>O 
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Locality: Oktyabr’skoe deposit, Karamazar Mts., Tajikistan. 

Description: Yellow massive. Investigated by A.A. Chernikov. Confirmed by electron microprobe 
analysis. The empirical formula is (Mgo.79Nao.47Ko 26Cao.21CU.07)(UO2)1 .98(Si4.ggAlo.12013)-nH20. 

Wavenumbers (cm '): 3600, 3530, 3455, 3360sh, 3250sh, 1633, 1385w, 1150sh, 1102s, 1021s, 
997s, 910s, 890sh, 787, 635, 530, 448. 


USi5 Weeksite (K,Na)2(UO3)2(Si15013)-3H,O 
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Locality: An unknown locality in Kazakhstan. 

Description: Yellow radial aggregate. Investigated by G.A. Sidorenko. 

Wavenumbers (cm '): 3602, 3530, 3480sh, 3425sh, 3225sh, 1622, 1103s, 1070s, 1050sh, 1024s, 
1001s, 912s, 883, 789, 639, 582w, 535, 451. 
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VSil Cavansite Ca(V**O)(Si4O,,)-4H>O 
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Locality: Wagholi quarry, Pune complex, Maharashtra, India. 
Description: Blue radial aggregate from the association with stilbite. Confirmed by IR spectrum. 


Wavenumbers (cm '): 3660, 3610, 3555, 3500, 1650, 1635, 1610, 1117, 1072, 1035sh, 994s, 791, 
733, 698, 599, 531, 495, 472, 439. 


VSi2 Franciscanite =Mn**3V>*,_,(Si04)(O,OH)3 
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Locality: Pennsylvania mine, San Antonio valley, Santa Clara Co., California, USA (type locality). 

Description: Dark reddish-brown from the association with hausmannite and braunite. 

Wavenumbers (cm *): 3560w, 3426, 1635w, 1020sh, 955, 924, 897s, 874s, 758s, 704, 566, 515sh, 
505, 454, 422. 


2.7 Silicates 1123 


VSi3 Scheuchzerite Na(Mn,Mg)o[ VSi902:(OH)|(OH)3 
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Locality: Gambatesa mine, Val Graveglia (Graveglia valley), Genova province, Liguria, Italy. 
Description: Orange-brown radial aggregates in quartz. Confirmed by IR spectrum. 


Wavenumbers (cm~ *): 3575w, 3490w, 3360w, 1150sh, 1125sh, 1085sh, 1063s, 1041s, 1017s, 
995sh, 961s, 921, 895sh, 847, 835, 790w, 727w, 695w, 645w, 575w, 512, 480, 457s, 387. 


VSi4 Saneroite Na »Mn**,oVSi, 1034(OH)4 
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Locality: Molinello mine, Val Graveglia (Graveglia valley), Genova province, Liguria, Italy (type 
locality). 

Description: Orange grains from the association with quartz, barite, caryopilite and ganophyllite. 
Confirmed by IR spectrum. 

Wavenumbers (cm '): 3480, 3360w, 3300sh, 3200sh, 1130sh, 1072s, 1014s, 961s, 925sh, 880sh, 
855sh, 847, 823, 720, 651, 627, 516, 475sh, 450s, 425sh. 
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VSi5  Medaite (Mn7*,Ca).(V°*,As>*)Sis01(OH) 
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Locality: Molinello mine, Val Graveglia (Graveglia valley), Genova province, Liguria, Italy 


(type locality). 
Description: Red crystals from the association with quartz, braunite, calcite and parsettensite. 


Confirmed by IR spectrum. 
Wavenumbers (cm *): 3210w, 3050sh, 1145w, 1085, 1014s, 935, 888s, 821, 780sh, 700w, 627, 540, 


485, 460sh, 400. 


IR Spectra of Minerals and Reference 
Samples Data 


2.8 Phosphates 


P1 Nefedovite Nas Ca,(PO.)aF 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description Graphic intergrowth with villiaumite. Identified by powder X-ray diffraction pattern. 
Contains CO,” groups (weak bands at 1,450, 1,423, 874 and 716 cm). The empirical formula is 
(electron microprobe) Na4.63Ca4.18Ko.09(PO4)4.00F0.85s(CO3)x- 

Wavenumbers (cm *): 3360, 1650w, 1520w, 1450w, 1423w, 1095sh, 1078s, 1045s, 1033s, 954, 
874w, 716w, 683w, 620sh, 600sh, 588, 572, 451w. 


N.V. Chukanov, Infrared spectra of mineral species: Extended library, 1125 
Springer Geochemistry/Mineralogy, DOI 10.1007/978-94-007-7128-4_2, 
© Springer Science+Business Media Dordrecht 2014 
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P2 Wardite NaAl13(PO,.)2(OH)4:-2H,O 
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Locality: Viitaniemi pegmatite, Erajarvi pegmatite field, Orivesi, Finland. 

Description: Pale rose-coloured transparent grains from the association with microcline, elbaite, 
viitaniemiite, vayrenenite, fluorapatite and lepidolite. Identified by powder X-ray diffraction 
pattern. The strongest lines of the powder X-ray diffraction pattern [d, A (I, %)] are 4.8 (100), 
3.10 (100), 2.998 (90), 2.862 (60), 2.592 (100), 2.15 (90), 1.778 (80). 

Wavenumbers (cm): 3620, 3555s, 3523w, 3270, 3125w, 2915, 1990w, 1750sh, 1658w, 1535w, 
1370w, 1260sh, 1168, 1139s, 1086s, 1062s, 996s, 898, 735sh, 676, 640, 623, 576, 520, 497, 432. 


P3 Rhabdophane-(Ce) Ce(PO,)-H2O 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia. 

Description: White radial aggregates from dolomite carbonatite. Identified by IR spectrum. The 
empirical formula is (electron microprobe) H,Ceo 3Lag.15Ndo.95Cao.2STo,15(PO4)o.9(CO3),-nH20. 

Wavenumbers (cm): 3410, 1632, 1470, 1415, 1058s, 1009s, 955sh, 609, 578, 537, 460. 


2.8 Phosphates 1127 


P4 = Jahnsite-(CaMnMeg) CaMn**Mg,Fe>*>(PO,)4(OH)>-8H,O 


1.0 
oD) 
= 08 
go. 
= 
N 
(æ 
a 
i 
= 

0.6 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm’’) 


Locality: Tip Top pegmatite, Custer, Custer Co., South Dakota, USA (type locality). 

Description: Yellow prismatic crystals. Identified by IR spectrum and chemical composition. The 
empirical formula is (electron microprobe) (Cap.9>Mno ;)Mn, .o(Mg1 9Mno.1)(Fe°* i 6Alo.3Mn°*9 1) 
(PO4)4.0(OH)2-nH20. 

Wavenumbers (cm ‘): 3510, 3425sh, 3220sh, 3150, 1650, 1125s, 1072, 1025s, 995sh, 977s, 960sh, 
920sh, 634, 580, 549, 466. 


P5  Ernstite (Mn**,Fe**)AI(OH,O)>(PO,)-H»O 


1.0 
0.8 
V 
Q 
= 
z 
5 0.6 
9°) 
tH 
= 
0.4 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm`’) 


Locality: La Viquita mine, Chacabuco Dept., San Luis province, Argentina. 
Description: Brown radial aggregates. Identified by IR spectrum and qualitative electron microprobe 


analysis. 
Wavenumbers (cm): 3415sh, 3350, 3000sh, 1595w, 1085sh, 1042s, 1020sh, 950s, 700sh, 640sh, 


605, 568, 469, 435sh. 
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P6 Plumbogummite  PbAI;(PO,)2.(OH)5-H ,O 
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Locality: Dry Gill mine, Cumberland, England, UK. 

Description: Blue veinlet in the association with phosphorous mimetite. AsO,- and CO3-bearing 
variety. The empirical formula based on (Pb,Sr); 09 is (electron microprobe, CO, calculated) 
(Pbo.98510.02) Alo. 99 (PO4)1.7(ASO4)o.2(CO3)o.1] (OH, H20)6¢. 

Wavenumbers (cm ‘): 3475sh, 3120s, 2375w, 2275w, 1658, 1635sh, 1480, 1423, 1187, 1105s, 
1027s, 862, 800sh, 618s, 588s, 550sh, 494, 440. 


P7 Xenotime-(Y)  Y(PO23 
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Locality: Ploskaya Mt., Western Keivy massif, Kola peninsula, Murnansk region, Russia. 

Description: Brown grain from granitic pegmatite. The empirical formula is (electron microprobe) 
(Y0.64 Ybo.13Eto.07D yo.05 Tho.04 T'Mo.02Gdo.02Lu0.01Ca0.01) (POx). 

Wavenumbers (cm~!): 1064s, 1030s, 1007s, 900sh, 642, 522, 460w. 


2.8 Phosphates 1129 


P8 ‘“Hydroxenotime-(Y)” = Y(PO,)-nH,O 
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Locality: Ploskaya Mt., Western Keivy massif, Kola peninsula, Murnansk region, Russia. 
Description: Brown grains from granitic pegmatite. By the powder X-ray diffraction pattern 


corresponds to xenotime, but contains water. Investigated by A.V. Voloshin. 
Wavenumbers (cm *): 3370, 3240sh, 1635, 1575sh, 1077s, 1012s, 750w, 642, 527, 455w. 


P9 Archerite (K,NH.4)(H>PO,z) 
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Locality: Cockelbiddy cave, Western Australia, Australia. 

Description: Brownish-grey crust from the association with biphosphammite. The empirical formula 
is (electron microprobe) Ko 56(NHa)o.44 (H2PO.) 00. 

Wavenumbers (cm): 3255, 3120, 2910w, 1800sh, 1647, 1540sh, 1449, 1407, 1291s, 1180sh, 
1108s, 1025sh, 910s, 618, 540, 452, 400sh. 
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P10 Arctite Na,Ca7B a(PO.4)6F3 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: White grains with blue fluorescence under SW and LW UV irradiation. Identified by IR 
spectrum. 

Wavenumbers (cm): 1095sh, 1076s, 1032s, 1007s, 954, 935, 605, 584, 561, 459w. 


P11 Arctite Na ,Ca7Ba(PQO.:)6F3 
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Locality: Drill core from the Vuonnemiok River valley, Khibiny alkaline complex, Kola peninsula, 
Murnansk region, Russia (type locality). 

Description: Colourless crystal from the association with natrosilite, vuonnemite, lomonosovite, 
zirsinalite, natisite, rasvumite, villiaumite, aegirine, thenardite, umbite, paraumbite, kostylevite 
and wadeite. Holotype sample. The crystal structure is solved. Trigonal, space group R-3m, 


2.8 Phosphates 1131 


a = 7.094, c = 41.320 A, T= 4 Das = O13 g/cm’, Deae = 3.19 g/cm”. Optically uniaxial 

(—), œ = 1.578(2), € = 1.577(2). The strongest lines of the powder X-ray diffraction pattern 

[d, A (I, %)] are 2.746 (100), 3.43 (32), 13.80 (25), 3.06 (25), 2.804 (25), 3.54 (21), 2.719 (21). 
Wavenumbers (cm): 1095sh, 1073s, 1032s, 1006s, 950sh, 935, 740w, 605, 584, 561, 455w. 


P12 Mbontebrasite (Li,Na)Al(PO,)(OH,F) 
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Locality: Ognyovka mine, Bakennoe deposit, Kalba range, Eastern Kazakhstan. 

Description: Cream-coloured crystal from the association with lepisolite and quartz. The empirical 
formula is (electron microprobe) (Li,Nap.93)Al(PO4)1.o0[(OH)o.50F 0.41]. 

Wavenumbers (cm ‘): 3376, 1625w, 1187, 1135sh, 1095s, 1083s, 1019s, 818.5, 641, 597, 539, 
486s, 411. 


P13 Arroj adite-(KNa) (KNa)Na>Ca(NaL1)Fe** ,3Al(PO,) 1 ,CHPO,)(OH)> 
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Locality: Rapid Creek, Richardson Mts., Yukon Territory, Canada (type locality). 

Description: Beige crystal. The empirical formula is (electron microprobe) Ko.75sNas5s.o0Ca1.02 
(Fe 1o.0s5Mg2.63Mno.37)Al).13(PO4)11(CHPO4)(OH)>. 

Wavenumbers (cm~ *): 3505, 1100sh, 1081s, 1066s, 1013s, 1000sh, 960, 902, 659w, 600, 588, 575, 
559, 457, 423. 
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P14 Alluaudite (Na,Ca,D)OMn* Fe?* (PO) 
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Locality: Buranga pegmatite, Gatumba district, Western Province, Rwanda. 


Description: Brown massive, with good cleavage. Confirmed by IR spectrum. 
Wavenumbers (cm~!): 1200sh, 1110s, 1021s, 959s, 598, 570sh, 541, 518w, 465. 


P15 Anapaite Ca,Fe7*(PO,)2-4H>O 
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Locality: Chernomorskiy mine, Eltigen-Ortel deposit, Kerch iron-ore basin, Crimea, Ukraine. 

Description: Light green crystals from the association with barite and messelite. The empirical 
formula is (electron microprobe) Ca; ggFe; 94Mo0.94(PO4)2.90'nH20. 

Wavenumbers (cm~ *): 3290sh, 3100, 3000sh, 2770, 2300, 1955, 1655, 1600, 1460w, 1390w, 1097s, 
1054s, 1030, 1005s, 971s, 945, 904, 848, 777, 634, 602, 563, 539, 490w. 


2.8 Phosphates 1133 


P16 Althausite Mg,(PO,).(OH,O)(F,L) 
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Locality: Tingelstadtjern quarry, Modum, Buskerud, Norway (type locality). 

Description: Brownish platy grains from the association with serpentine, talc, holtedahlite, apatite 
and magnesite. Identified by IR spectrum. 

Wavenumbers (cm *): 3504, 1141s, 1115sh, 1087s, 1066s, 1037s, 992, 942, 867, 757w, 640, 600, 
490sh, 475sh, 452, 415. 


P17 =Althausite Mg,(PO,).(OH,O)(F,L) 


1.0 
2 0.8 
= 
i) 
= 
z 
N 
£ 
9°) 
© 0.6 
0.4 


500 1000 1500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Tingelstadtjern quarry, Modum, Buskerud, Norway (type locality). 

Description: Brownish platy grains from the association with serpentine, talc and holtedahlite. 
Identified by IR spectrum. 

Wavenumbers (cm~ *): 3510, 1144, 1120sh, 1110sh, 1088s, 1068s, 1045sh, 1038s, 990sh, 950, 868, 
759w, 639, 600, 480sh, 451, 414. 
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P19 Augelite Al,(PO,)(OH)3 
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Locality: Késter deposit, Arga-Ynnakh-Khaiskaya intrusion, Yana river basin, Sakha (Yakutia) 
Republic, Russia. 

Description: White crystals from the association with montebrasite. Identified by IR spectrum. 
The empirical formula is (electron microprobe) Al, 93F€0.03P1.0003.94- 

Wavenumbers (cm ^: 3555s, 3475, 3440sh, 1203s, 1179s, 1148s, 1100sh, 1074s, 1018s, 928, 831, 
717, 638, 609, 550, 433, ~400s. 


P20 Benyacarite (H»O,K)sTi(Mn **,Fe**)(Fe**,Ti)2(PO.)4(O,F)2:14H5O 
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Locality: Folgosinho, Gouveia, Guarda district, Portugal. 

Description: Yellow crystals from the association with phosphosiderite. The empirical formula is 
(electron microprobe) [Ko.65s(H20)1.35]Ti1 .00(Mn1 .60F€0.30Ca0.10)(Fe1.13Tio.80M8g0.07)(PO4)1.00 
(O,F)>:nH,O. 

Wavenumbers (cm ~^: 3450, 1637w, 1427w, 1090sh, 1065sh, 1034s, 975sh, 830sh, 620sh, 600sh, 
581s, 452, 375. 


2.8 Phosphates 1135 


P21 Pyromorphite Pb5(PO,)3Cl 
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Locality: Old dumps near Freiberg, Saxony, Germany. 

Description: Yellow powdery. Identified by IR spectrum. The empirical formula is (electron micro- 
probe, CO; and Cl calculated) (Pby 31Cao.69)[(PO4)2.56(ASO4)0.28(CO3)o.16]Clo.05(OH)o.0s- 

Wavenumbers (cm *): 1420w, 1325w, 1065s, 993s, 935sh, 851, 799, 589, 550, 445. 


P22 Koninckite Fe°*(PO,)-3H.O 
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Locality: Kociha, near Rimanska Sobota, Banska Bystrica district, Slovakia. 

Description: White spherulites from the association with evansite. The empirical formula is (electron 
microprobe) Cao .91Feo.975Alo.02(PO4)1.00°7H20. 

Wavenumbers (cm ‘): 3480sh, 3260, 3145, 1640, 1140s, 1052s, 1025sh, 996s, 875w, 846w, 770w, 
606, 540. 
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P23 Metavauxite Fe**Al,(PO,),(OH),-8H,O 


0.9 
0.7 

Oo 

Q 

= 

œ 

= 0.5 

= 0, 

Th 

= 

lao) 

a 

= 
0.3 
0.1 


500 1000 1500 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Siglo Veinte mine, Llallagua, Rafael Bustillo province, Potosi department, Bolivia 
(type locality). 
Description: Green fibrous aggregate from the association with paravauxite and quartz. Identified 


by IR spectrum. 
Wavenumbers (cm *): 3540, 3495, 3422, 3120s, 3010sh, 2800sh, 1685, 1610, 1141, 1085s, 1049s, 
994s, 894, 850sh, 747, 665s, 603s, 497, 476, 428, 409. 


P24 Spheniscidite (NH4,K)(Fe°*,Al)2(PO.4)2(OH)-2H,O 
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Locality: Kyz-Aul deposit, Kerch peninsula, Kerch iron-ore basin, Crimea, Ukraine. 

Description: Light brown transparent crystals on mitridatite. Identified by IR spectrum and electron 
microprobe analysis. The empirical formula is [((NH4)o.77Ko.14Cao.02Nao.02Bao.01](Fe1.o6Alo.03M 80.02) 
(PO4)2.00(0H)-H20. 

Wavenumbers (cm *): 3465, 3330, 3230, 3170, 3020, 2835, 1643w, 1428, 1152, 1095sh, 1064s, 
1029s, 1007s, 985s, 972s, 840, 633, 616, 598, 529, 440sh, 424, 409. 


2.8 Phosphates 1137 


P25 Ludlamite Fe7*;(PO,)>-4H,O 
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Locality: Mina Huanuni, Dalence province, Oruro department, Bolivia. 
Description: Green split crystal. Identified by IR spectrum. 


Wavenumbers (cm~ *): 3290, 3160, 2840, 2630sh, 2270, 1597, 1093, 1046s, 1030s, 990s, 938s, 915, 
796, 762, 702, 657, 631, 596, 571, 559, 490, 461. 


P26 Satterlyite © (Fe**,Mg),2(PO4)s5(HPO,)(OH,O)<¢ 
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Locality: Big Fish River, Yukon Territory, Canada (type locality). 
Description: Greenish-brown grain from the association with wolfeite and quartz. Identified by IR 


spectrum. 
Wavenumbers (cm *): 3525, 3230w, 1650w, 1400w, 1180sh, 1110s, 1054s, 1011s, 923, 815, 623, 
615sh, 585sh, 573, 542, 507, 445sh. 
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P27 Evansite (Fe**,Mg),2(PO.)5(HPO4)(OH,O), 


0.9 
0.7 
Oo 
Q 
= 
œ 
= 
z 0.5 
9) 
a 
= 
0.3 


500 1000 1500 2000 3000 3500 4000 
Wavenumber (cm’) 
Locality: Zeleznik, near Sirk, Slovakia (type locality). 


Description: Green semitransparent crust. Isotropic. Amorphous. Identified by qualitative electron 


microprobe analysis. 
Wavenumbers (cm~!): 3470s, 3240sh, 1645, 1400w, 1073s, 597, 567. 


P28 Smrkovecite  Bi,(PO,)O(OH) 
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Locality: Old dumps near As—U deposit Smrkovec, Slavovsky Les Mts., near Mariánské Lázně, 
Czech Republic (type locality). 

Description: Pale yellow spherical aggregates from the association with quartz, bismutite and 
petitjeanite. Identified by powder X-ray diffraction pattern, IR spectrum and electron microprobe 
analysis. The empirical formula is Cao 93Bi,.37[(PO4)o9.74(ASO4)o.13(S104)0.090(VO4)0.94](O,OH)>. 

Wavenumbers (cm~!): 2900sh, 1075sh, 1030sh, 985s, 960sh, 936s, 803, 580sh, 559, 440, 400. 


2.8 Phosphates 1139 


P29 Smrkovecite Bi.(PO,)O(OH) 
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Locality: Old dumps near As—U deposit Smrkovec, Slavovsky Les Mts., near Mariánské Lázně, 
Czech Republic (type locality). 

Description: Brown spherical aggregates from the association with quartz, bismutite, petitjeanite and 
preisingerite. Identified by IR spectrum and electron microprobe analysis. The empirical formula 
is Cag o5Bi2.30[(PO4)o0.78(ASO4)0,09(S10.4)0.08(V O4)o.05](O,OH)2. 

Wavenumbers (cm ‘): (3000w), 2650sh, 1450w, 1040s, 996s, 975sh, 925sh, 789, 579, 565sh, 
545sh, 461, 390. 


P30 Sampleite NaCaCu;5(PO,)4Cl:‘5H.O 
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Locality: Endeavour 24 Pit, Northparkes mine, near Parkes, New South Wales, Australia. 

Description: Light blue platy crystals. The empirical formula is Nag 7Ca,..Cug¢ o(PO4)4 oC], 1 
(H,0,OH)s. 

Wavenumbers (cm~ *): 3555, 3315, 1620, 1169, 1100sh, 1071s, 1047s, 997s, 968s, 798w, 640, 624, 561. 
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P31 Paravauxite Fe**Al,(PO,).(OH):8H»O 
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Locality: Siglo Veinte mine, Llallagua, Rafael Bustillo province, Potosí department, Bolivia 
(type locality). 
Description: White prismatic crystals from the association with metavauxite and quartz. Identified by 


IR spectrum. 
Wavenumbers (cm~ *): 3595, 3545, 3410s, 3280s, 3000sh, 1655, 1154, 1044s, 1000sh, 970sh, 720sh, 
680sh, 649s, 588s, 532, 458. 


P32 Olmsteadite KFe~*,(Nb,Ta)(PO,),05-2H,O 
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Locality: Hesnard pegmatite, Custer, Custer Co., South Dakota, USA (type locality). 

Description: Dark brown semitransparent grains. Identified by IR spectrum. 

Wavenumbers (cm~ *): 3380, 3270sh, 1660, 1435w, 1135, 1052s, 1026s, 1000s, 952s, 829, 786, 705, 
620sh, 607, 550, 535sh, 445. 


2.8 Phosphates 1141 


P33 Bari¢ite (Mg,Fe7*)3(PO,)>-°8H»O 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Blue crystal from dolomite carbonatite. Identified by powder X-ray diffraction pattern, 
IR spectrum and electron microprobe analysis. The empirical formula is (Mg, gFe;>) 
(PO4)2.0°:1H20. 

Wavenumbers (cm ‘): 3486s, 3250sh, 3125s, 1655sh, 1624, 1570sh, 1075s, 1047s, 979s, 943, 841, 
679, 572s, 549s, 480sh. 


P34 ~—Belovite-(Ce) = Sr3Na(Ce,La)(PO,)3(F,OH) 
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Locality: Shkatulka pegmatite, Alluaiv Mt., Lovozero alkaline massif, Kola peninsula, Murnansk 
region, Russia. 

Description: Yellow radial aggregate of prismatic crystals from massive ussingite. The empirical 
formula is (electron microprobe) Srz93Bao.o8Cao.0o8Nao.89C€0.51Lao.35sNdo.10Pr0.05S5mM0.02(P0O4)3.00 
(F,OH,O). 

Wavenumbers (cm *): 3500w, 1095s, 1065sh, 1038s, 1004s, 945, 598, 574, 546, 457w. 
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P35 Bakhchisaraitsevite Na.Mg5(PO,4)4:-7H,O 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia (type locality). 

Description: Yellow-brown crystals from the association with bobierrite, pyrite and collinsite. 
The empirical formula is (electron microprobe) (Na; 96Cao.94)(Mg4.soFeo.13)(PO4)4.00°'2H20. 

Wavenumbers (cm~'): 3530sh, 3300, 3130, 2910sh, 2400w, 2255w, 2180w, 2025w, 1680w, 
1610sh, 1447w, 1102s, 1080s, 1035s, 1020s, 977s, 943, 846, 787, 670sh, 603, 586, 552, 495sh, 
475, 435sh, 405. 


P36 ~=Brushite CaH(PQO,)-2H,O 
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Locality: Moorba Cove, Jurien Bay, West Australia, Australia. 

Description: White massive. Identified by powder X-ray diffraction pattern and IR spectrum. 

Wavenumbers (cm~ ^: 3540, 3488, 3287, 3173, 1650, 1384, 1210sh, 1137s, 1062s, 1000, 988, 873, 
796, 785sh, 663w, 577, 527, 466w. 


2.8 Phosphates 1143 


P37 = Babefphite BaBe(PO,)F 
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Locality: Aunik fluorite-Be-REE deposit, Vitim plateau, Buryatia Republic, Transbaikal area, East- 
ern Siberia, Russia (type locality). 

Description: Colourless grains from the association with zircon, ilmenorutile, fluorite, phenakite, 
scheelite, bertrandite, albite, microcline and quartz. Holotype sample. Triclinic, space group P1, 
a = 6.889(3), b = 16.814(7), c = 6.902(3) A, a = 90.01(3)°, p = 89.99(3), y = 90.32(3)°, 
Z = 8. The empirical formula is Bag 99Be1.29(PO4)1 o9F 1.92(0H)0.36- Dmeas = 4.31 g/cm’, D eate 
= 4325 g/cm’. Optically biaxial, pseudouniaxial (+), @ = 1.629(2), e = 1.632(2). The strongest 
lines of the powder X-ray diffraction pattern [d, A (I, %)] are 3.190 (100), 2.163 (100), 1.516 
(100), 2.760 (80), 2.440 (70), 2.033 (70), 1.135 (70). 

Wavenumbers (cm): 1130sh, 1118s, 1095, 1022s, 761s, 612, 589s, 567, 537, 493, 467, 459, 
437, 400w. 


P39 Bobierrite = Mg3(PO,)2:8H2O 
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1144 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Colourless crystal from dolomite carbonatite. Identified by powder X-ray diffraction 
pattern, IR spectrum and electron microprobe analysis. The empirical formula is 
(Mg2.90Fe€0.07Mno.01)(PO4)2.00:7H20. 

Wavenumbers (cm~ '): 3497, 3340sh, 3280sh, 3160sh, 3092s, 2900sh, 1674, 1630, 1595sh, 1083s, 
1043s, 995s, 951, 860, 697, 600sh, 578s, 549s, 510sh, 476w, 385. 


P40 Barbosalite Fe**Fe°*,(PO,)(OH)> 
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Locality: Bull Moose mine, Custer, Custer Co., South Dakota, USA. 

Description: Very dark blue fine-grained aggregate from the association with pyrite. Confirmed by 
qualitative electron microprobe analysis and IR spectrum. 

Wavenumbers (cm ‘): 3505w, 3293, 1629w, 1137, 1095sh, 1071s, 1060sh, 1033s, 1000s, 979s, 
755sh, 736, 608, 593, 561, 480, 432, 398. 


P41 Brockite (Ca,Th,Ce)(PO,4,CO3)-H2O 
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2.8 Phosphates 1145 


Locality: Ilmeny (Il’menskie) Mts., Chelyabinsk region, South Urals, Russia. 
Description: White massive. Investigated by V.A. Popov. 
Wavenumbers (cm~!): 3460sh, 3380, 1620, 1400w, 1021s, 915s, 621, 454. 


P42 Turquoise Cu~*Alg(PO4)4(OH)s:-4H>O 
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Locality: Kouroudiako iron deposit, Saraya, Falémé River basin, east Senegal. 

Description: Green crust from the association with senegalite and variscite. Identified by IR spectrum 
and electron microprobe analysis. The empirical formula is (Cuo. 9Cao 95)(Als sFeo.7)(PO4)4.9(OH,O) 
g'nH20. 

Wavenumbers (cm *): 3575w, 3505, 3460, 3270, 3070, 1605w, 1185sh, 1148s, 1111, 1095sh, 
1058s, 1008s, 903w, 835, 786, 710sh, 648, 625, 605, 583, 570sh, 560sh, 481, 452, 420sh. 


P43 Turquoise Cu~*Al,(PO,4)4(OH)s-4H5O 
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Locality: Ancient jewellery of second-third century B.C., the Republic of Kalmykia, Russia. 

Description: Green fine-grained aggregate. Identified by IR spectrum. 

Wavenumbers (cm~ *): 3510, 3460, 3290, 3080, 1640w, 1189, 1171s, 1160sh, 1109s, 1090sh, 1058s, 
1045sh, 1012, 990sh, 903w, 837, 784, 715sh, 685sh, 649, 607, 589, 570, 546, 482, 454. 
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P44 Bertossaite (Li,Na),»CaAl,(PO,)4(OH,F), 
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Locality: Buranga pegmatite, Gatumba district, Western Province, Rwanda (type locality). 
Description: Pink massive. Confirmed by IR spectrum. 


Wavenumbers (cm '): 3590, 3550sh, 3495w, 3360sh, 3195, 1189, 1147s, 1110sh, 1074s, 1003s, 
941, 760, 735sh, 645, 615, 573, 530w, 473, 400. 


P45 = Brazilianite NaAl3;(PO,)2(OH)a, 
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Locality: Conselheira Pena, Minas Gerais, Brazil (type locality). 

Description: Yellow transparent crystal from the association with montebrasite, elbaite and musco- 
vite. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3480, 3415, 3260, 1140sh, 1123s, 1092s, 1047s, 989, 971s, 948, 793w, 
750sh, 725, 690sh, 632, 617, 577, 554, 538, 495sh, 473, 411. 


2.8 Phosphates 1147 


P46 Bari¢ite (Mg,Fe7*)3(PO,)>-°8H»O 
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Locality: Rapid Creek, Richardson Mts., Yukon Territory, Canada. 

Description: Dark blue crystal. Identified by IR spectrum and electron microprobe analysis. 
The empirical formula is (Mg, 54Fe, 49ZNo.93Mng 91 )(PO4)2 99:2 H20. 

Wavenumbers (cm ‘): 3485, 3125s, 1655sh, 1623, 1077s, 1049s, 982s, 945, 844, 681, 570s, 
545s, 495sh. 


P47 Beusite (Mn**,Fe7*,Ca,Mg)3(PO,)> 
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Locality: Kyrk-Bulak pegmatite, Turkestan range, Osh region, Kyrgyzstan. 

Description: Reddish grains in pegmatite, in the association with vivianite and other phosphates. 
Identified by powder X-ray diffraction pattern, chemical analysis and IR spectrum. Investigated by 
V.Y. Karpenko. 

Wavenumbers (cm~!): 1120sh, 1040s, 1005sh, 980sh, 633, 618, 587, 551, 498w, 400. 
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P48 “Oxyberaunite” (Fe°*,Mn)Fe**5(PO,)4(OH),-5H>O (?) 
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Locality: Rotlaufchen mine, Waldgirmes, Germany. 
Description: Brown prismatic crystals. Identified by powder X-ray diffraction pattern and IR 
spectrum. Related to beraunite. Needs further investigation. 
Wavenumbers (cm *): 3545, 3500, 3280, 3000sh, 1625, 1150, 1094s, 1067s, 1032s, 1020sh, 988s, 
960s, 919, 800w, 677, 586, 570sh, 500sh, 473, 445sh, 410sh. 
P49 Beraunite Fe**Fe°*;(PO,),(OH);-4H,O 
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Locality: Rotlaufchen mine, Waldgirmes, Germany. 

Description: Bluish black prismatic crystals. Identified by IR spectrum. Al-rich variety. The empiri- 
cal formula is Fe**, o(Fe?*; 4Al; 6)(PO.)4.9(OH)s-nH,O. 

Wavenumbers (cm~ *): 3575, 3390, 3250, 3180, 1625, 1065sh, 1033s, 1020sh, 990s, 868w, 730w, 
610, 480sh, 459. 


2.8 Phosphates 1149 


P51 ~=Beryllonite NaBe(PO3) 
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Locality: Mika pegmatite, Rangkul’ Highlands, Pamir Mts., Tajikistan. 


Description: Colourless crystals from the association with topaz, elbaite, quartz and albite. Identified 


by IR spectrum. 
Wavenumbers (cm ‘): 1148, 1115sh, 1072s, 1053s, 1020sh, 790sh, 771, 739, 722, 685, 635w, 585, 
573, 562, 547, 533, 518, 507, 483w, 473w, 466. 


P52 Berlinite Al(PO,) 
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Locality: Halsjoberget, Värmland, Sweden. 

Description: Grey grains from the association with Wagnerite, scorzalite and trolleite. Identified by 
IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm~!): 1180sh, 1112s, 749, 705s, 652, 515sh, 477s, 449, 415sh. 
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P53 Belovite-(Ce) Sr3Na(Ce,La)(PO,)3(F,OH) 
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Locality: Shkatulka pegmatite, Alluaiv Mt., Lovozero alkaline massif, Kola peninsula, Murnansk 
region, Russia. 

Description: Yellow crystal from the association with ussingite, steenstrupine, vuonnemite, 
chkalovite and serandite. The empirical formula is (electron microprobe) Srz gsBao.o7Cao.ogNao.91 
Ceo 53a .37Ndo.09Pro.06(PO4)3.00lFo.7(0OH)o.3]. 

Wavenumbers (cm): 3525w, 1095s, 1068sh, 1042s, 1007s, 951, 725w, 665w, 596, 573, 546, 
490w, 457. 


P54 Belovite-(La) Sr3Na(La,Ce)(PO,)3(F,OH) 
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Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline massif, Kola peninsula, Murmansk 
region, Russia (type locality). 

Description: Yellow crystal from the association with microcline, aegirine, pectolite, lamprophyllite, 
gaidonnayite, gerasimovskite, etc. Holotype sample. The crystal structure is solved. Trigonal, space 
group P-3.a = 9.647(1), c = 7.170(1) AZ = 2. The empirical formula is Sr .9;Bao 1 2Cap.o6Naq 00- 
Lag soCeo.37Ndo.01Pr0.01 Tho.o1(PO4)2.97 (S104)o.03[ Fo.s0(OH)o.18]. Optically uniaxial (—), @ = 1.653, 
€ = 1.635-1.636. Dmeas = 4.19 g/cm’, Dear = 4.05 g/cm’. The strongest lines of the powder X-ray 
diffraction pattern [d, A (I, %)] are 2.897 (100), 2.884 (100), 3.59 (87), 3.30 (65), 2.790 (54), 1.910 
(36), 1.796 (36) 

Wavenumbers (cm '): 1092sh, 1080sh, 1065sh, 1041s, 1005s, 945, 668w, 595, 570, 551, 496w, 455. 


2.8 Phosphates 1151 


P56 Veszelyite (Cu**,Zn);(PO,)(OH)3-2H,O 
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Locality: Ocna de Fier, formerly Vasko, Banat, Romania (type locality). 
Description: Bluish-green crystals. Identified by IR spectrum and qualitative electron microprobe 


analysis. 
Wavenumbers (cm *): 3564, 3350sh, 3290, 1615, 1410w, 1105sh, 1081, 1045sh, 1017s, 963, 869, 
669w, 625sh, 602, 575sh, 548, 501, 464. 


P57 Wolfeite Fe~*,(PO,)(OH) 
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Locality: Berg, Solleftea, Ångermanland, Sweden. 

Description: Brown granular aggregate from the association with graftonite. Identified by IR 
spectrum, powder X-ray diffraction pattern and qualitative electron microprobe analysis. 

Wavenumbers (cm *): 3495, 1090s, 1050sh, 1035s, 1010sh, 952, 880sh, 750w, 700sh, 594, 567, 
487, 460sh. 
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P58 Whitlockite ©CasMg(HPO,)(PO,)¢ 
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Locality: Tip Top pegmatite, Tip Top mine, Fourmile, Custer district, Custer Co., South Dakota, 
USA. 

Description: Pink crystals from the association with englishite. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3480w, 3310w, 2920, 1640w, 1134s, 1076s, 1065sh, 1026s, 1014s, 993s, 
960sh, 923, 794w, 754w, 674w, 615sh, 603, 557, 460sh, 398. 


P59 Wavellite Al,(PO,.)2(OH,F)3 -SH,O 
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Locality: Siglo Veinte mine, Llallagua, Rafael Bustillo province, Potosi department, Bolivia. 

Description: Crystalline crust from the association with paravauxite. The empirical formula is 
(electron microprobe) Al, 4Feg 6(PO4)2 9(OH,F)3:nH2O. The strongest lines of the powder X-ray 
diffraction pattern [d, A (I, %)] are 11.0 (90), 8.55 (100), 7.15 (30), 5.69 (60), 4.35 (50), 4.04 (50), 
3.44 (70), 3.22 (80), 3.08 (30), 2.563 (40). 

Wavenumbers (cm '): 3520s, 341 0sh, 3360sh, 3080, 1638, 1590sh, 1280sh, 1140sh, 1090sh, 1051s, 
1020sh, 945sh, 863w, 733, 637s, 590, 548, 530sh, 487, 450. 


2.8 Phosphates 1153 


P60  Väyrynenite MnBe(PO,)(OH) 
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Locality: Viitaniemi pegmatite, Eräjärvi area, Orivesi, Finland. 

Description: Pink grains from the association with muscovite, microcline, quartz, elbaite, topaz, 
beryllonite, amblygonite and fluorapatite. The empirical formula is (electron microprobe) 
(Mno,.gsFeo, 1Cao.05)Be(PO4)1.0(OH). 

Wavenumbers (cm ‘): 3215, 1176, 1137, 1100sh, 1078s, 1050s, 1035s, 990s, 922, 900sh, 800, 749, 
650, 607, 586, 541, 513, 470. 


P61 Vauxite Fe**Al,(PO,)2(OH)>-6H,O 
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Locality: Siglo Veinte mine, Llallagua, Rafael Bustillo province, Potosí department, Bolivia 
(type locality). 

Description: Blue crystals from the association with quartz, paravauxite and wavellite. Identified by 
IR spectrum. The strongest lines of the powder X-ray diffraction pattern [d, A (I, %)] are 10.8 
(100), 8.10 (80), 6.01 (80), 5.45 (90), 3.043 (80), 2.960 (50), 2.878 (90), 2.720(40). 

Wavenumbers (cm~ *): 3645, 3555, 3490sh, 3407s, 3350sh, 3150, 2980sh, 1710sh, 1670, 1635, 1400w, 
1135s, 1116s, 1080s, 1065sh, 1043s, 1009s, 985sh, 909, 763, 654, 621, 545, 520, 486, 445, 393. 
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P62 Anapaite Ca,Fe**(PO,).-4H>O 
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Locality: Chernomorskiy mine, Eltigen-Ortel deposit, Kerch iron-ore basin, Kerch peninsula, 
Crimea, Ukraine. 

Description: Light green semitransparent crystals on iron ore. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3300sh, 3090, 3000sh, 2770, 2300, 1950, 1660, 1602, 1460w, 1390w, 
1355w, 1097s, 1054s, 1030, 1005s, 970s, 945, 904, 848, 777, 634, 602, 563, 539, 490sh. 


P63 + Variscite Al(PO,)-2H,O 
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Locality: Galiléia, Minas Gerais, Brazil. 

Description: Pink transparent crystals from the association with albite. Identified by IR spectrum. 
Fe-rich variety. 

Wavenumbers (cm ‘): 3585s, 3300sh, 3190sh, 3095, 3060sh, 2930, 1600sh, 1570, 1156, 1068s, 
1038s, 933, 866w, 790, 700w, 660sh, 640, 605, 571, 507, 444. 


2.8 Phosphates 1155 


P65 Vivianite Fe**3;(PO,).-8H>O 
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Locality: Chernomorskiy mine, Eltigen-Ortel deposit, Kerch iron-ore basin, Crimea, Ukraine. 

Description: Bottle-green prismatic crystals in fossilized shell, in the association with siderite and 
aragonite. Identified by IR spectrum. The empirical formula is (electron microprobe) 
(Fez g65Mgo.07Mno.02)(PO4)2.00:7H20. 

Wavenumbers (cm ‘): 3480, 3320sh, 3280sh, 3220sh, 3135s, 1735sh, 1660sh, 1617, 1575sh, 
1540sh, 1045s, 972s, 939, 819, 660w, 563, 541, 465. 


P66 Wagnerite Mg(PO,)F 
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Locality: Burned dump of the Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: Pale yellow platy crystals from the association with epsomite and hematite. Investigated 
by B.V. Chesnokov. Confirmed by IR spectrum. The empirical formula is (electron microprobe) 
(Mg, ssFeo o4Mno 92C ag 92TI9.91)(PO4)1 o0F 0.907. Optically biaxial (+), a= 1.566, p = 1.571, 
y = 1.578. The strongest lines of the powder X-ray diffraction pattern [d, A (I, %) (hkl) are 5.64 
(25) (-200), 3.29 (40) (122), 3.12 (44) (040), 2.970 (100) (-401), 2.836 (66) (132), 2.752 (36) (103). 

Wavenumbers (cm~*): 1128sh, 1098s, 1075s, 1059s, 1020sh, 997, 977, 644, 620sh, 602, 589, 516sh, 
486, 410sh, 400. 
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P67 Vitusite-(Ce) Na3(Ce,La)(PO,), 


1.0 
0.8 


0.6 


Transmittance 


0.4 
0.2 


500 1000 1500 2000 


Wavenumber (cm’) 


Locality: Alluaiv Mt., Lovozero alkaline massif, Kola peninsula, Murnansk region, Russia. 

Description: Greenish grains with strong lilac fluorescence under UV radiation, from the association 
with ussingite. Identified by IR spectrum. The empirical formula is (electron microprobe) 
(Naz gCag.2Sr0.1)(Ceo.sLao 3Ndo.1Pro.05)(PO4)2.0- 

Wavenumbers (cm): 1083sh, 1051s, 1016s, 991s, 957, 950sh, 597sh, 593, 575, 559, 548, 
459w, 445w. 


P68 Viitaniemiite Na(Ca,Mn)AI(PO,)(F,OH)2(OH) 
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Locality: Tigrinoe Sn—W—Mo deposit, Primorskiy Kray, Sikhote-Alin range, Far East, Russia. 

Description: Colourless twinned platy crystals, from the association with goyazite, gorceixite, triplite, 
apatite, herderite and fluorite. Investigated by V.I. Popova and V.A. Popov. Confirmed by IR 
spectrum. Monoclinic, a = 6.849, b = 7.202, c = 5.492 A, pP = 108.95°.The empirical formula 
is Nay o0Cao.95Mno.04M80.04Al1 00(PO4)o0.99F 2.03(0H)1.00- Deas = 3.17 g/cm”, Deac = 3.13 g/cm’. 
Optically biaxial (—), a = 1.540, p = 1.550, y = 1.557, 2V neas = —76°. The strongest lines of the 
powder X-ray diffraction pattern [d, A (I, %) (hkD] are 5.18 (30) (001), 4.905 (40) (10-1), 3.235 (40) 
(200), 2.957 (50) (21-3, 140, 003), 2.902 (100) (12-1), 2.597 (60) (002), 2.179 (70) (031). 

Wavenumbers (cm *): 3475sh, 3400, 1165, 1100sh, 1077sh, 1066sh, 1054s, 751w, 655, 617, 590, 
573, 538, 492, 420. 


2.8 Phosphates 1157 


P69 ‘“Wilkeite’” Fine oriented intergrowth of jennite with S,Si,C-apatite 
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Locality: Crestmore, Riverside Co., California, USA. 

Description: White fine-grained aggregate. The empirical formula of apatite is Ko 94C€aj0.990(PO4)3.00 
(S104)1.23(SO4)o.80(CO3)0.965(OH,O)o. 

Wavenumbers (cm *): 3532, 3497, 3335, 3320, 1635w, 1600, 1462, 1425, 1173, 1140sh, 1085sh, 
1039s, 974s, 933, 898, 875sh, 773w, 679, 649w, 602, 565sh, 560, 475sh, 447. 


P70 Vashegyite Al, 1(PO4)9(OH)6-38H5O 
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Locality: VanNavSan Claim, Eureka Co., Nevada, USA. 

Description: White powdery. Confirmed by qualitative electron microprobe analysis. 

Wavenumbers (cm~ '): 3555s, 3370s, 3260sh, 1644, 1164s, 1110s, 1052, 1001s, 885w, 730, 600, 
522, 482. 
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P71 Wilhelmvierlingite © CaMn?*Fe°*(PO,).(OH)-2H,O 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany (type locality). 

Description: Yellow prismatic crystals from pegmatite. Specimen No. 1984/1 from the Mining 
Museum, Saint-Petersburg, Russia. 

Wavenumbers (cm *): 3535sh, 3470sh, 3385, 3250sh, 1632, 1110sh, 1063s, 981, 910sh, 623, 577, 
547, 462w. 


P72 Glucine CaBe,(PO,4)2(OH),4:0.5H20 
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Locality: Boevskoe Be deposit, Kamensk-Ural’skii, Chelyabinsk region, South Urals, Russia 
(type locality). 

Description: Yellowish crust from the association with crandallite and moraesite. Identified by 
powder X-ray diffraction pattern. 

Wavenumbers (cm ‘): 3575, 3530, 1570sh, 1530w, 1450w, 1182, 1143, 1090, 1012s, 995sh, 846, 
755s, 690, 656, 612s, 538, 499w, 437w. 


2.8 Phosphates 1159 


P73 Hydroxylapatite = Cas5(PO,)3(OH) 
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Locality: An unknown locality in Germany. 
Description: Greenish-blue transparent. The empirical formula is Ca4.93Nao.95Alo.92Feo.91(PO4)3.00 


[Fo.42Clo.03(QH,O)o 55]. 
Wavenumbers (cm~'): 3555w, 3530w, 1091s, 1070sh, 1040s, 965, 718w, 670sh, 638, 601s, 570s, 472w. 


P74 = Greifensteinite Ca>Be,(Fe**,Mn)<(PO,)6(OH),4-6H>O 
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Locality: Greifenstein, near Ehrenfriedersdorf, Saxony, Germany (type locality). 

Description: Green radial aggregates from the association with albite, potassic feldspar, roscherite, 
viitaniemiite, childrenite, quartz, apatite, herderite, elbaite and montmorillonite. Holotype sample. 
The crystal structure is solved. Monoclinic, space group C2/c, a = 15.903(7), b = 11.885(7), 
c = 6.677(3) A, P = 94.68(4)°. Optically biaxial (—), a = 1.624(2), p = 1.634(2), y = 1.638(2). 
Dearc = 2.95(2) g/cm°, Deas = 2.93(2) g/cm’. The empirical formula is Cag 99Be> 9s(Fe~* | 73Mn** 
0.44A19.11Mgo.05)[PO4]3(OH)1.86°3.26H20. Strong lines of powder X-ray diffraction pattern, 
[d, A (I, %) (hk])] are 9.48 (100) (110), 5.94 (80) (020), 3.96 (90) (400), 2.982 (70) (202), 2.783 
(80) (240), 2.638 (70) (600). 

Wavenumbers (cm ‘): 3450, 3345s, 1658, 1110sh, 1079s, 1032s, 1020sh, 960sh, 813, 760, 720, 
695sh, 610, 559, 523, 490sh, 440w. 
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P75 Giniite | Fe?*Fe**,(PO,),(OH)s:-2H,O 
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Locality: Sandamab (Sandamap), Usakos, Namibia (type locality). 

Description: Dark greenish-black crystals from the association with barbosalite and phosphosiderite. 
Confirmed by qualitative electron microprobe analysis. 

Wavenumbers (cm *): 3290, 3190w, 1625w, 1170, 1135, 1033s, 1000s, 980s, 895, 740, 651w, 610, 
581, 536w, 492, 463, (395). 


P76 MHydroxylapatite Cas5(PO,)3(OH) 
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Locality: Synthetic. 

Description: White powder. Confirmed by IR spectrum and powder X-ray diffraction pattern. 
Contains little HO molecules (the bands at 3,370 and 1,640 cm~') and COo anions (the 
bands at 1,460, 1,430 and 867 cm™'), probably in accordance with the substitution scheme 
Cat + 2P0,°- — H2O + 2CO;7. 

Wavenumbers (cm *): 3530, 3370, 1640, 1460, 1430, 1093s, 1065sh, 1035s, 963, 867w, 633, 601, 
564, 445. 


2.8 Phosphates 1161 


P77 Hopeite Zn3 (PO,)2-4H,O 
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Locality: Broken Hill mines, Zimbabwe. 

Description: Colourless crystal. Specimen No. 36759 from the Fersman Mineralogical Museum of 
the Russian Academy of Sciences, Moscow, Russia. IR spectrum coincides with that of synthetic 
orthorhombic Zn3(PO,)>-4H>O. 

Wavenumbers (cm ~*): 3530, 3300sh, 3250, 3160, 1640, 1125sh, 1109s, 1069s, 1024s, 1010s, 949s, 
935sh, 750sh, 636, 600sh, 582. 


P78  Gladiusite Fe°*,(Fe**, Fe°*,Mg)4(PO.)(OH), ;-H»O 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia (type locality). 

Description: Radial aggregate of dark green acicular crystals from dolomite carbonatite, from the 
association with collinsite, rimkorolgite, bobierrite, strontiowhitlockite, juonniite, a ternovite-like 
mineral, pyrrhotite, pyrite, rutile and catapleiite. The empirical formula is (electron microprobe) 
Fey 2Mg.7Cao 1(PO4)1.0(OH)11-nH20. 

Wavenumbers (cm “): 3350, 3160s, 2150sh, 1630w, 1550sh, 1090sh, 1019s, 966, 878, 765w, 671, 
550sh, 520sh, 467s, 410s. 
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P79 Wagnerite Mg>(PO,)F 
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Locality: Halsjoberget, Värmland, Sweden. 

Description: Orange-brown grains from the association with kyanite, lazulite, apatite and rutile. 
The empirical formula is (electron microprobe) (Mg,.7;Feo.22Mno.o6Cao.01)(PO4)1.00Fo.3(OH) 0.2. 

Wavenumbers (cm~ *): 3490, 1610w, 1110sh, 1079, 1052, 945sh, 796w, 620sh, 597, 587, 471, 400. 


P80 = Gorceixite BaAl;[PO3(0,OH)],(OH,H»O).¢ 
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Locality: Ehrenfriedersdorf, Saxony, Germany. 

Description: Yellow crystalline crust. The empirical formula is (Bagg3Sro.19Cao.oa) 
(Alz 99F€0.06M80.05)[P1.81AS0.1903(0,0H)|(OH,H20)6. 

Wavenumbers (cm ~»: 3537, 3455, 3180, 1655, 1625sh, 1410w, 1109s, 1031s, 1011s, 920sh, 890sh, 
872, 803, 743w, 670sh, 615sh, 583s, 550sh, 501, 474, 412w. 


2.8 Phosphates 1163 


P81 Hinsdalite PbAI3[(P,S)O4]2(OH,H2O), 
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Locality: Dornbach, Carinthia, Austria. 

Description: Light green crystals. The empirical formula is Pb, o9(Alz 54F€0.27ZN0.02) 
(PO4)1.46(SO4)o.54(OH,H20)¢. 

Wavenumbers (cm '): 3400, 3135s, 3100sh, 1650w, 1570w, 1190, 1170, 1101, 1023s, 891, 795, 
620s, 590s, 490sh, 452s, 438s. 


P82 Glucine CaBe,(PO,4)2(OH),4:0.5H20 
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Locality: Boevskoe Be deposit, Kamensk-Ural’skii, Chelyabinsk region, South Urals, Russia (type 
locality). 

Description: Yellowish crust from the association with crandallite and montmorillonite. Identified by 
IR spectrum and powder X-ray diffraction pattern. 

Wavenumbers (cm ‘): 3570, 3525, 3280w, 1570w, 1520w, 1455w, 1185, 1144, 1090, 1010s, 994s, 
852, 780sh, 752s, 691, 658, 611s, 600sh, 580sh, 528, 499w, 474w, 435w, 405sh. 
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P83 Griphite Ca,(Mn,Na,Ca,Fe)>5Lio(Fe,Al,L))4(Al,Fe)e[PO.1,(OH)4]o4(F,OH)e 


1.0 
0.8 
YO 
O 
= 
S 
= 
g 0.6 
N 
(ææ 
3 
(= 
= 
0.4 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Everly pegmatite, Harney City, Pennington Co., South Dakota, USA (type locality). 

Description: Greenish-grey, massive. The empirical formula calculated on the basis Liz (PO4)24(F,OH)s, 
taking into account charge-balance requirement, is (electron microprobe) Nag osCas 53Mn** aae 
271Mg9 26Fe™ 1 46 Aly 17Lin(POs)04 00F 4.5(0H)35- The band at 1,426 cm‘ indicate the presence of 
carbonate groups or H* cation. 

Wavenumbers (cm~ *): 3535sh, 3440, 3340sh, 3285, 3030, 1635w, 1490sh, 1426, 1098s, 1028s, 
970sh, 860sh, 634, 602, 570sh, 556, 509w, 455, 420sh. 


P84 Girvasite NaCa,Mg3(PO4)2(H2PO4)(CO3)(OH)2-4H2O0 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia (type locality). 

Description: White granular aggregate from dolomite carbonatite, from the association with 
bobierrite and pyrite. Holotype sample. The crystal structure is solved. Monoclinic, space group 
P2,/c, a = 6.522(3), b = 12.25(3), c = 21.56(2) A, B = 89.48(5)°, Z = 4. The empirical 
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formula is Nay .95sCay.95(Mg3 o0Fe?*o.11Mno 01)(PO4)2(H2PO4)(CO3)1.19°4.53H20. Deas = 2.46 
(2) g/cm”, Deac = 2.42 g/cm”. Optically biaxial (—), a = 1.541(2), B = 1.557(2), y = 1.565(2), 
2Vmeas = —60(5)°. The strongest lines of the powder X-ray diffraction pattern [d, A (I, %)] are 
10.72 (100), 3.57 (80), 2.016 (35), 3.08 (32), 2.108 (32), 3.42 (26), 2.817 (26). 

Wavenumbers (cm~ ^: 3445, 3240, 3180, 3155sh, 3105, 2900sh, 2845, 2650sh, 2250w, 2050w, 
1965w, 1900sh, 1625w, 1590w, 1507, 1431, 1104s, 1080, 1023s, 1000s, 970, 923, 871, 860, 
760sh, 747, 720sh, 701w, 650sh, 639w, 612, 595sh, 577, 554, 465w. 


P85 Goyazite SrAl;(PO4)(OH,H20)6 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia. 

Description: White powdery aggregate from dolomite carbonatite, from the association with 
gorceixite and rhabdophane-(Ce). Identified by powder X-ray diffraction pattern and electron 
microprobe analysis. The empirical formula is (Sro.5;Bag.47Cao o4Ceo .03)(Alo.62Feo. 13M 80.05) 
(PO4)2.00(OH,H20)6. 

Wavenumbers (cm ‘): 3482, 3380, 3160, 1635w, 1465sh, 1435, 1302w, 1200sh, 1106s, 1046s, 
1030sh, 890sh, 883, 830, 739, 690sh, 630sh, 597s, 550sh, 507, 466, 450sh. 


P87 Hureaulite © Mn**;(PO,),(HPO,).-4H>O 
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Locality: Viitaniemi pegmatite, Eräjärvi area, Orivesi, Finland. 

Description: Pink cellular aggregates from the association with lithiophilite and alluaudite. 
The empirical formula is (electron microprobe) (Mny 3Feo 5Cag ;)(PO4)2(HPO,4)2:nH2O. 

Wavenumbers (cm~ *): 3420, 3300, 3170, 2920, 2850sh, 2495w, 1620sh, 1575w, 1515w, 1400w, 
1302, 1147, 1105sh, 1074s, 1043s, 1027s, 1015sh, 981s, 935, 910sh, 751, 706, 602, 580sh, 576, 
556, 532, 525, 450. 


P88 Goyazite SrAl3(POx.4)2(OH,H30)¢6 
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Locality: Clay Canyon, Fairfield, Utah Co., Utah, USA. 

Description: Yellowish spherulites from the association with gordonite. Identified by powder X-ray 
diffraction pattern and electron microprobe analysis. The empirical formula is (Sro.92Cao 06) 
Al; o2[(PO4)1.94(S104)0.06](OH,H20)6¢. 

Wavenumbers (cm~‘): 3420w, 3300, 3100, 1652w, 1430w, 1310w, 1190sh, 1107s, 1034s, 862, 
607s, 507, 462, 405w. 
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Locality: Tip Top pegmatite, Custer, Custer Co., South Dakota, USA. 
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Description: Yellowish-pink platy crystals from the association with triploidite. Specimen No. 1354/1 
from the Mining Museum, Saint-Petersburg, Russia. 
Wavenumbers (cm *): 1138sh, 1040s, 1000sh, 930sh, 630, 580, 546, 492w, 460sh, 400w. 


P90 Herderite CaBe(PO,)(F,OH) 
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Locality: Nagornoe deposit, Pyrkakaiskiy ore knot, Chukchi peninsula, Russia. 

Description: Colourless crystals from the association with quartz and topaz. Identified by IR 
spectrum and powder X-ray diffraction pattern. Differs from hydroxylherderite by the band at 
3,565 cm’ and very low intensity of the band at 3,600 cm™’. 

Wavenumbers (cm): 3600w, 3565, 1147s, 1136s, 1105s, 1080, 1030sh, 1017s, 980sh, 901, 820sh, 


785s, 724, 696, 632, 570, 548s, 477w, 459, 413. 


P91 Graftonite Fe**3(PO,), 
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Locality: Berg, Solleftea, Ångermanland, Sweden. 

Description: Brown massive from the association with wolfeite. Identified by IR spectrum and 
qualitative electron microprobe analysis. 

Wavenumbers (cm~!): 1575w, 1061s, 1035sh, 987s, 929s, 623, 584, 543, 429w, 395. 
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P92 MHydroxylherderite ©CaBe(PO,)(OH,F) 
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Locality: Luftenberg, St Georgen an der Gusen, Perg, Mihlviertel, Upper Austria, Austria. 

Description: Colourless grain. Identified by IR spectrum. Differs from herderite by rather strong 
band at 3,600 cm~' and relatively low intensity of the band at 3,567 cm’. 

Wavenumbers (cm '): 3600, 3567, 1139s, 1102s, 1074s, 1025sh, 1011s, 898, 826, 779s, 730sh, 711, 


658, 638, 618w, 569, 549s, 479, 461, 415. 


P93 “Hydroxenotime-(Y)” =Y(PO,)-nH2O 
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Locality: Ploskaya Mt., Western Keivy massif, Kola peninsula, Murnansk region, Russia. 

Description: Brown grains from granitic pegmatite. By the powder X-ray diffraction pattern 
corresponds to xenotime, but contains water. Investigated by A.V. Voloshin. 

Wavenumbers (cm): 3395, 3250sh, 3060sh, 1625, 1585sh, 1077s, 1006s, 642, 525, 470sh. 
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P94 Bøgøgildite Sr-NaAl (PO4)Fo 


1.0 
0.9 


0.8 


Transmittance 


0.7 


250 750 1250 1750 


Wavenumber (cm’) 


Locality: Ivigtut cryolite deposit, Ivittuut municipality, West Greenland, Greenland (type locality). 

Description: Reddish semitransparent columnar aggregate from the association with fluorite, cryo- 
lite, sphalerite, pyrite, zircon, chalcopyrite, galena, molybdenite, albite, muscovite and quartz. 
Holotype sample. The crystal structure is solved. Monoclinic, space group P2,/c, a = 5.251(3), 
b = 10.464(5), c = 18.577(9) A, pP = 107.53(3)°, Z=4. The empirical formula is 
Sr2.04Na2.03Al2.01(PO4)1.00F8.97. Deas = 3.66 g/cm”, Deac = 3.692 g/cm”. Optically biaxial (+), 
a = 1.462(2), p = 1.466(2), y = 1.469(2), 2Vmeas = —78°to —80°. The strongest lines of the 
powder X-ray diffraction pattern [d, A (I, %)] are 3.162 (100), 3.893 (80), 3.96 (65), 3.127 (65), 
2.627 (65), 2.878 (50), 2.865 (50). 

Wavenumbers (cm ‘): 1120, 1102s, 1073s, 1054s, 1002, 735sh, 687, 659, 642, 596s, 577s, 528, 
505sh, 467, 436, 402. 


P95 =Holtedahlite =Mg,.(PO,4)5(HPO,4,CO3)(OH,O)¢ 
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Locality: Tingelstadtjern quarry, Modum, Buskerud, Norway (type locality). 

Description: Colourless grains from the association with althausite, talc, apatite and magnesite. 
Identified by IR spectrum. 

Wavenumbers (cm *): 3572, 3470w, 3285w, 1490, 1475, 1390w, 1260sh, 1193, 1135sh, 1090s, 
1035s, 983, 930, 860sh, 833, 807, 741 w, 643, 609, 597, 590sh, 556, 523w, 490sh, 465, 420sh, 402. 
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P96 =Althausite Mg,(PO,).(OH,O)(F,L) 
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Locality: Tingelstadtjern quarry, Modum, Buskerud, Norway (type locality). 
Description: Brownish grains in serpentine. Identified by IR spectrum. 


Wavenumbers (cm™*: 3505, 1144, 1120sh, 1110sh, 1088s, 1068s, 1045sh, 1038s, 990sh, 950, 
885sh, 868, 759w, 639, 600, 480sh, 451, 414. 


P97  Greifensteinite Ca>Be,(Fe**,Mn)<(PO,)6(OH)4-6H>O 
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Locality: Gunnislake Clitters mine, Gunnislake, Calstock, Callington district, Cornwall, England, UK. 

Description: Dark green radial aggregates from the association with fluorapatite. The empirical 
formula is (electron microprobe) Cay 9sBe4(Fe7 4 49 Alo. 16M", 14M80.07)[POa]6.00(0H)4-nH>0. 
According to Mossbauer spectrum, all iron is bivalent. 

Wavenumbers (cm ‘): 3600, 3450, 3325, 1665w, 1110sh, 1077s, 1036s, 1025sh, 960sh, 815, 762, 
724, 695sh, 609, 562, 523, 490w, 437w, 425w. 
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P98  Footemineite = Ca,>Mn7*OMn7*,Mn**,Be,(PO,)6(OH)4-6H>O 
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Locality: Foote Mine, Cleveland, North Carolina, USA (type locality). 

Description: Yellow split prismatic crystals from the association with albite, analcime, fluorapatite, 
fairfieldite, eosphorite, siderite, rhodochrosite, pyrite, quartz and milarite. Holotype sample. The 
crystal structure is solved. The space group is P1. Unit-cell parameters are a = 6.742(3), 
b = 9.883(8), c = 9.981(6) A, a = 74.12(6)°, P = 86.10(4)°, y = 87.36(5)°, V = 637.97) A 
Z = 1. Deac = 2.940 g/cm°. Optically biaxial (—), a = 1.620(2), 6 = 1.627(2), y = 1.634(2), 
2Vops = 80°. The empirical formula is (Cay .93S109.03Bao.02)s1.93Mn**9.79(Mn**3 44Fe~* 
0.53Alo.03)z4.00Be4(P5.92510,.08024) (OH)3 59:6.60H2O. The strongest reflections of the powder dif- 
fraction pattern [d, A (I, %) (hkl)] are 9.393 (53) (010), 5.922 (100) (0-11), 4.799 (26) (021), 3.173 
(44) (211), 2.983 (14) (0-22), 2.787 (35) (0-31), 2.636 (29) (033), 2.413 (14) (231). 

Wavenumbers (cm *): 3580sh, 3500sh, 3480, 3350, 3200sh, 1665w, 1100sh, 1075s, 1028s, 1015s, 
970sh, 950sh, 810, 762, 720, 695sh, 611, 555, 522, 490w, 475w, 460w, 445w. 


P99 Greifensteinite © Ca,Be,(Fe**,Mn)s(PO4)<(OH)4:6H»O 
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Locality: Brandriicken, Moschkogel, Weinebene area, Koralpe, Carinthia, Austria. 

Description: Greenish-brown radial aggregates. The empirical formula is (electron microprobe, the 
ratio Fe**:Fe** by Méssbauer spectroscopy data) (Ca; o2Bao.05)Be4(Fe t> gaFe>*y 37M a6Alo 34 
Mgo,.13)(PO4)6.00(OH)4-nH20. 

Wavenumbers (cm~ ‘): 3450sh, 3340, 1680w, 1650w, 1076s, 1033s, 1010sh, 803, 775, 720, 695sh, 
610, 566, 522, 460. 


P100 Atencioite Ca Fe**LIMg,Fe**,Be4(PO4)6(OH)4:6H>O 
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Locality: Linopolis, Divino das Laranjeiras, Minas Gerais State, Brazil (type locality). 

Description: Greenish-brown spherulites from the association with albite, quartz, lepidolite, 
beryllonite, moraesite and ushkovite. Holotype sample. The crystal structure is solved. Triclinic, 
P-1; a = 6.668(1), b = 9.879(2), c = 9.883(1) A; a = 73.53(1), P = 85.60(1), y = 86.93(1)°; 
V = 622.8(4) A*: Z = 1. The empirical formula is (the ratio Fe?*:Fe** by Méssbauer spectros- 
copy data) Cay. g7Mgo 24Mno,19Fe~™ 1 ogFe** 9 52Alo ogBe3,93(PO4)6(OH)a.22°5.63H20. D meas = 2.84 
(1) g/cm”, Daje = 2.852 g/cm’. Optically biaxial, negative; œ = 1.613(2), p = 1.620(2), 
y = 1.626(2), 2Vmeas = 60(10)°. Strong lines of powder X-ray diffraction pattern [d, A (I, %), 
hkl], are 9.47 (41) (010), 5.92 (100) (0-11), 3.31 (4) (-1-21, 1-21), 3.17 (53) (210), 2.784 (86) 
(-103), 2.639(30) (-202), 2.202 (32) (-1-32, -124). 

Wavenumbers (cm '): 3620sh, 3480, 3340, 3290sh, 2930sh, 1735w, 1670w, 1595w, 1110sh, 1084s, 
1031s, 1019s, 990sh, 960sh, 822, 775, 721, 709, 695sh, 614, 565sh, 556, 550sh, 522, 491, 449, 440sh. 
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P101 Newberyite Meg(HPO,)-3H,O 
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Locality: Skipton cave, Widderin Mt., Skipton, Victoria, Australia (type locality). 
Description: Brownish crystals from the association with hannayite. Identified by IR spectrum. 


Wavenumbers (cm ‘): 3515, 3480, 3375, 3275s, 2900, 2470, 2395, 1708, 1652, 1237, 1167s, 1063s, 
1022s, 900, 889, 740sh, 688, 650sh, 605, 550, 529, 505. 


P102 Chlorapatite Cas(PO,)3Cl 
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Locality: Maglovec quarry, Vyšná Šebastová, Prešov region, Slovakia. 

Description: Outer zone of fluotapatite crystal. The empirical formula is (electron microprobe) 
Cay 97REE9 92(PO4)3.00Clo.s3(OH)0.30F 0.12720. 

Wavenumbers (cm): 3535w, 3495w, 3430, 1625w, 1455w, 1410w, 1091s, 1042s, 1020sh, 959, 
741w, 667w, 603, 568, 472. 
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P103 Graftonite Fe7*3;(PO,)> 
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Locality: Pribyslavice, near Kutna Hora, Czech Republic. 
Description: Brown massive from the association with heterosite and quartz. The empirical formula 


is (electron microprobe) (Fe;.54Mn,_13Ca;.27Zno.93Mg0.02)(PO4)2.00- 
Wavenumbers (cm~!): 3625w, 3470w, 1135, 1056s, 985s, 940sh, 634, 577, 547, 495, 465. 


P104 Vivianite Fe**;(PO,)2-8HO 
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Locality: Chernomorskiy mine, Eltigen-Ortel deposit, Kerch iron-ore basin, Kerch peninsula, 
Crimea, Ukraine. 

Description: Blue curved prismatic crystals from the association with anapaite. Mg-rich variety. 
The empirical formula is (electron microprobe) (Fez 5s;Mgo.45)(PO4)2.09'NH20. 

Wavenumbers (cm~ *: 3485, 3370sh, 3290sh, 3115s, 2300w, 1660sh, 1620, 1590sh, 1060sh, 1045s, 
972s, 939, 822, 661, 565, 544, 467. 
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P105 Vivianite Fe**3;(PO,).-8H>O 
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Locality: The mine E, Kamysh-Burun deposit, Kerch iron-ore basin, Kerch peninsula, Crimea, 
Ukraine. 

Description: Greenish-blue powdery aggregate. Partly oxidized variety, (Fe**,Fe°*)3(PO,)> 
(H,0,OH)s. 

Wavenumbers (cm *): 3470, 3280, 3150, 1623, 1045s, 1005sh, 971s, 941, 818, 563, 544, 469. 


P106 “Kerchenite” (Fe**,Fe°*)3(PO,)>(H»O,OH)s 


1.0 
0.8 

O 

O 

z 

E 0.6 

= 

N 

(æ 

S 

= 04 
0.2 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Chernomorskiy mine, Eltigen-Ortel deposit, Kerch iron-ore basin, Kerch peninsula, 
Crimea, Ukraine. 

Description: Blue fine-grained crust on iron ore. Fine intergrowth of vivianite and metavivianite. 
Identified by IR spectrum and powder X-ray diffraction pattern. The ratio Fe**:Fe** is 55:45 
(by Mossbauer spectroscopy data). 

Wavenumbers (cm ‘): 3470, 3140s, 1665sh, 1625, 1575sh, 1051s, 1005s, 977s, 947, 811, 675w, 
553s, 470. 
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P107 Bobierrite Mg3(PO,)2:8H2O 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Colourless crystal from dolomite carbonatite, from the association with CO3,OH-rich 
fluorapatite. Identified by IR spectrum. The empirical formula is (electron microprobe) 
(Mg3.06Fe€o.02)(PO4)2.00:7(H20,0H). 

Wavenumbers (cm '): 3496, 3375sh, 3275sh, 3150sh, 3088s, 1670, 1630, 1600sh, 1090sh, 1083s, 
1043s, 994s, 952, 861, 698, 577s, 550s, 475sh, 390. 


P108 Santabarbaraite Fe°';(PO,)>(OH)3-5H»O 
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Locality: Novokarantinnyi mine, Kerch iron-ore basin, Kerch peninsula, Crimea, Ukraine. 

Description: Brown pseudomorphs after vivianite crystals in the association with mitridatite. 
Identified by IR spectrum. Amorphous. 

Wavenumbers (cm *): 3250s, 3100s, 1634, 1040sh, 1018s, 600sh, 585, 541, 470, 418. 
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P109 Mitridatite Ca,Fe°*;(PO,)305-3H.O 


0.9 
0.7 

O 

Q 

z 

£ 05 

z 

N 

= 

z 

F 03 
0.1 


500 1000 1500 2500 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Novokarantinnyi mine, Kerch iron-ore basin, Kerch peninsula, Crimea, Ukraine. 

Description: Greenish-yellow fine-grained aggregate from the association with santabarbaraite. 
Identified by IR spectrum. 

Wavenumbers (cm): 3580, 3360, 3150sh, 1623, 1560sh, 1425w, 1350w, 1186s, 967s, 663, 602, 
561, 472, 408. 


P110 = Fluorapatite CO3-rich (Ca,H»O,L1/);(PO4,CO3)3(F,OH,H2O) 
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Locality: Flux quarry, Partizanski, Kerch iron-ore basin, Kerch peninsula, Crimea, Ukraine. 

Description: Brown pseudomorph after the bone of otter. Identified by IR spectrum. 

Wavenumbers (cm~ *): 3485w, 3305, 3230w, 1655w, 1490sh, 1467, 1424, 1090sh, 1043s, 963, 872. 
605, 575sh, 567, 467w. 
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P111 Wavellite Al;(PO4)2(OH,F)3:5H2O 
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Locality: An unknown locality in Arkansas, USA. 

Description: Light green radial aggregate. Identified by IR spectrum. The empirical formula is 
(electron microprobe, OH calculated) (Als g4Feo.23Mgo.93)(PO4)2.o9[(OH)2.47F0.53]:nH20. 

Wavenumbers (cm~ *): 3515, 3200, 3075, 1645, 1600sh, 1145, 1090sh, 1055s, 1020s, 925w, 863w, 
665sh, 646, 597, 550, 535, 484, 447. 


P112  Childrenite = Fe**Al(PO4)(OH),-H,O 
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Locality: Corrego Frio mine, Linopolis, Divino das Laranjeiras, Doce valley, Minas Gerais state, 
Brazil. 

Description: Brown crystal from the association with quartz, feldspar and roscherite-group minerals. 
Identified by IR spectrum. Mn-rich variety. The empirical formula is (electron microprobe) 
(Feo 45Mngo 41M go.11Cao.04)(Alo.o5Feo.o5)(PO4)1.00(OH)2-H20. 

Wavenumbers (cm '): 3430, 3320sh, 3080sh, 2800sh, 2360w, 2020w, 1630w, 1605sh, 1377w, 
1075s, 1037s, 927, 680sh, 614, 574, 472, 375. 
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P113 Zanazziite Ca>(Mg,Fe**)(Mg,Fe~*,Al),Be4(PO,)6(OH)4-6H>O 
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Locality: Linopolis, Divino das Laranjeiras, Minas Gerais State, Brazil. 

Description: Cream-coloured spherulites on feldspar. The empirical formula is (electron microprobe) 
(Ca; s4Mno 14ST0.02)(Mg4.37Mno o6Alo.o6Feo.05)Be4(PO4)6.00(OH)4-nH20. 

Wavenumbers (cm *): 3497, 3345s, 3265sh, 2940w, 1665w, 1386w, 1110sh, 1084s, 1035s, 990sh, 
968, 826, 782, 727, 713, 621, 567, 549, 526, 496, 458. 


P114 Phosphate P114 = Na(Na,L))Mm(Fe**,Fe**)>(PO,)3 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany. 

Description: Brownish-green coarse-grained aggregate. The empirical formula is (electron micro- 
probe) Nay; o(Nao.5sCao.10o.4)Mn; oFe2 o(PO4)3.9. Probably related to alluaudite. Needs further 
investigation. 

Wavenumbers (cm): 1090sh, 1065sh, 1033s, 997s, 945sh, 630sh, 599, 571, 547, 463w, 420sh, 404. 


1180 2 IR Spectra of Minerals and Reference Samples Data 


P115  Eosphorite © Mn**Al(PO,)(OH)>-H,O 
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Locality: Foote Mine, Kings Mountain district, Cleveland Co., North Carolina, USA. 
Description: Light cream-coloured spherulites. Identified by IR spectrum and electron microprobe 


analysis. The empirical formula is (Mno .74Cao.15Feo.11) Al; oo0(PO4)1.00[(OH)1.87F0.13]-2H2O. 
Wavenumbers (cm ‘): 3450, 3340sh, 1630w, 1158, 1099, 1078, 1032s, 987, 896, 661, 595, 473, 443. 


P116 Phosphoferrite Fe**Fe**,(PO,)-3H.O 


0.9 
0.7 

YO 

QO 

(æ 

3 

E 05 

= 

WN 

(æ 

fas} 

Š 
0.3 
0.1 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Hagendorf South pegmatite, Hagendorf, Oberpfälzer Wald, Upper Palatinate, Bavaria, 
Germany (type locality). 

Description: Dark greenish-brown, semitransparent, massive. Partly oxidized variety (transitional to 
kryzhanovskite). 

Wavenumbers (cm~ *): 3375sh, 3150, 2670sh, 1620sh, 1590, 1037s, 1010sh, 955sh, 597, 510, 465w. 


2.8 Phosphates 1181 


P117  Rockbridgeite  Fe**Fe°*,(PO,)3(OH); 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany. 

Description: Black radial aggregate. Streak is dark green. The empirical formula is (electron 
microprobe) (Feo. 7gMno.17Mgo.02)(Fe3.95Alo.05)(PO4)3.00(OH)s. 

Wavenumbers (cm ‘): 3570, 3240, 1580w, 1142, 1066s, 1026s, 966s, 890sh, 745, 635sh, 605sh, 
600, 575sh, 553sh, 435, 415, 390sh. 


P118 Strunzite Mn7*Fe°**,(PO,):(OH)>-6H>O 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany (type locality). 

Description: Yellow fibrous aggregate from the association with rockbridgeite. Identified by IR 
spectrum. The empirical formula is (electron microprobe) (Mng s9Fez 35Aloo4)(POx4)>2 00 
(OH).:nH20. 

Wavenumbers (cm~ *): 3400, 3325, 3000sh, 1623, 1560sh, 1090, 1022s, 976s, 699, 626, 580, 507, 
475, 435sh. 


1182 2 IR Spectra of Minerals and Reference Samples Data 


P119 Zwieselite (Fe7*,Mn)>(PO,)F 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany. 

Description: Light brown grain. Identified by IR spectrum and electron microprobe analysis. 
The empirical formula is (Fe; »Mng 6Mgo.2)(PO4)1 of Fo.7(0OH)o.3]. 

Wavenumbers (cm *): 3445w, 1085sh, 1037s, 975sh, 920sh, 610sh, 600sh, 578, 446, 355. 


P120 Frondelite =Mn**Fe°*,(PO,)3(OH)s; 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfälzer Wald, Upper Palatinate, Bavaria, 
Germany. 

Description: Black radial aggregate. Streak is dark green. The empirical formula is (electron 
microprobe) (Mno.s4F€0.43)(Fe3.96Al0.04)(PO4)3.00(0H)s. 

Wavenumbers (cm~ ^: 3555w, 3510w, 3190, 1550sh, 1161, 1080sh, 1062s, 974s, 598, 460sh, 415. 


2.8 Phosphates 1183 


P121  Beraunite Fe7*Fe°*;(PO,),(OH);-4H5O 
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Locality: Levaaéniemi mine, Svappavaara, Kiruna district, Lappland, Sweden. 
Description: Radial aggregate of bluish black prismatic crystals from the association with cacoxenite 


and kidwellite. Identified by IR spectrum. 
Wavenumbers (cm ‘): 3570, 3375, 3260, 1630, 1065s, 1035sh, 1027s, 990s, 867, 609, 480sh, 460. 


P122 Wolfeite Fe2*,(PO,)(OH) 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany. 

Description: Pinkish brown granular aggregate. Identified by IR spectrum and electron microprobe 
analysis. The empirical formula is (OH calculated) Fe, 52.Mno49Mgo.03Alo.02(PO4)1.00 


[((OH)o.sFo.2I. 
Wavenumbers (cm): 3490, 1086s, 1050sh, 1034s, 1005sh, 952s, 885sh, 760sh, 700sh, 595, 566, 487. 


1184 2 IR Spectra of Minerals and Reference Samples Data 


P123 Fairfieldite © Ca,(Mn**,Fe7*)(PO,)>-2H»O 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany. 

Description: Pale yellow crystals. Identified by IR spectrum and electron microprobe analysis. 
The empirical formula is Ca; g7Sto.94Mno 69Feo.37(PO4)2 09:2 H20. 

Wavenumbers (cm '): 3300sh, 3025, 1615w, 1101s, 1030sh, 1010sh, 990s, 939, 910sh, 785sh, 763, 
598, 589, 566, 558, 470w. 


P124 Phosphophyllite Zn (Fe**,Mn**)(PO,)-4H»O 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany (type locality). 

Description: Pale green crystals from the association with triplite, apatite, rockbridgeite and 
phosphosiderite. Identified by IR spectrum and electron microprobe analysis. The empirical 
formula is Zn, 96(Feo.g6Mno.13)(PO4)2.00-2H20. 

Wavenumbers (cm~ '): 3565, 3350sh, 3240, 1660sh, 1610, 1130s, 1063s, 1033s, 1003s, 945sh, 938s, 
635, 569, 510sh, 470sh. 


2.8 Phosphates 1185 


P125 Triphylite LiFe**(PO,) 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany. 

Description: Greenish-grey massive from the association with vivianite and fluorapatite. Identified 
by IR spectrum and electron microprobe analysis. The empirical formula is Li,(Feg 6sMno 37) 


(PO4)1.00- 
Wavenumbers (cm~!): 1138, 1094s, 1051s, 970s, 645sh, 636, 577, 548, 496, 467. 


P126 Phosphosiderite Fe°*(PO,):-2H.O 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany. 
Description: Pink crystals from the association with strengite. Identified by IR spectrum and 


qualitative electron microprobe analysis. 
Wavenumbers (cm *): 3370, 3105, 1625, 1118, 1055sh, 1017s, 999s, 759, 605sh, 574, 539, 460. 


1186 2 IR Spectra of Minerals and Reference Samples Data 


P127  Rockbridgeite | Fe**Fe°*,(PO,)3(OH); 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany. 

Description: Black radial aggregate from the association with phosphophyllite and triplite. Streak 
is dark green. Identified by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm): 3240, 1655w, 1570w, 1147, 1064s, 1027s, 971s, 750w, 600, 565sh, 500sh, 
450sh, 421, 400sh, 380sh. 


P128 Meta-autunite Ca(UO>)2(PO,.)2-2-6H,O 
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Locality: Koscheka U deposit, Auminzatau Mts., Central Kazakhstan region, Kyzylkum desert, 
Uzbekistan. 

Description: Yellow platy crystals from the association with saléeite and halloysite. Identified by 
powder X-ray diffraction pattern, IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm *): 3500sh, 3415s, 3260sh, 1635, 1120s, 1007s, 920s, 645w, 575sh, 540. 


2.8 Phosphates 1187 


P129  Hydroxylwagnerite Mg>(PO,)(OH) 
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Locality: Dora-Maira massif, Western Alps, Cuneo province, Piedmont, Italy (type locality). 

Description: Pale yellow grains in pyrope, in the association with magnesiostaurolite and 
ellenbergerite. Identified by powder X-ray diffraction pattern, IR spectrum and qualitative electron 
microprobe analysis. The strongest lines of the powder X-ray diffraction pattern [d, A (I, %)] are 
3.64 (30), 3.32 (100), 3.15 (100), 2.996 (100), 2.859 (100), 2.765 (70), 2.727 (50), 2.088 (50), 
1.904 (60). 

Wavenumbers (cm ‘): 3550, 3380, 1120, 1093s, 1073s, 1057s, 1035sh, 1010sh, 980sh, 924, 640sh, 
606, 595sh, 525, 495, 422. 


P130 ~=Fluorapatite Cas5(PO,)3F 
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Locality: Pestsovye Keivy, Keivy Mts., Kola peninsula, Murnansk region, Russia. 


Description: Green transparent from metamorphic rock. OH-rich variety. Identified by IR spectrum. 
Wavenumbers (cm~ *): 3525, 3415, 1094s, 1065sh, 1040s, 964, 744w, 673w, 601, 573, 565sh, 462w. 


1188 2 IR Spectra of Minerals and Reference Samples Data 


P131 Zincolibethenite =CuZn(PO,)(OH) 
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Locality: Chuquicamata mine, Chuquicamata district, Calama, El Loa province, Antofagasta Region, 
Chile. 

Description: Green prismatic crystals. Identified by IR spectrum and chemical composition. 
The empirical formula is (electron microprobe) Pbop 93Cuy 94ZNp.91(PO4)2 o9( 0H, H20). 

Wavenumbers (cm ‘): 3509, 3433, 1054s, 970s, 856, 828, 800w, 633, 606, 560, 500w, 458. 


P132 Tarbuttite Zn (PO,)(OH) 
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Locality: Kabwe (Broken Hill) mine, Central Province, Zambia (type locality). 

Description: Colourless crystals from the association with hemimorphite and goethite. Identified by 
IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm ‘): 3430, 1595w, 1092s, 1031s, 1003s, 959s, 914s, 805, 608s, 587, 524w, 
452, 434. 


2.8 Phosphates 1189 


P133 Taranakite K3AI5(HPO,).6(PO.)2-18H,O 
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Locality: Sasyk-Unkur cave, near Aravan mine, Osh region, Kyrgyzstan. 

Description: White concretion. Identified by powder X-ray diffraction pattern and IR spectrum. 

Wavenumbers (cm~ '): 3375, 3240, 3095s, 2900sh, 2425, 2300w, 1770sh, 1648, 1570sh, 1280, 
1220sh, 1180sh, 1194, 1150, 1100s, 1060s, 1015s, 965sh, 950, 905sh, 878, 825, 740w, 645w, 602, 
548, 450. 


P134 Reichenbachite | Cu~*,(PO,)(OH), 
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Locality: Borstein near Reichenbach, Odenwald, Germany (type locality). 

Description: Green crystalline crust from the association with pseudomalachite and malachite. 
Identified by IR spectrum. 

Wavenumbers (cm ‘): 3390, 1095s, 1039s, 991s, 953, 925sh, 900sh, 837, 767, 605, 545w, 506, 
468, 450. 


1190 2 IR Spectra of Minerals and Reference Samples Data 


P135  Greifensteinite © Ca,Be,(Fe**,Mn)<(PO,)6(OH)4-6H»O 
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Locality: Linopolis, Divino das Laranjeiras, Minas Gerais State, Brazil. 

Description: Brown spherulites from the association with gormanite. The empirical formula is 
(electron microprobe) Caz 9(Fe3 0M8g2 o0™Mno.2)Be4(PO4)¢6.909( OH) 4:-nH20. 

Wavenumbers (cm *): 3460, 3335, 1655w, 1090s, 1025s, 980sh, 822, 470, 715, 615, 562, 522, 491, 
447 w. 


P136 Nevadaite (Cu**,0AlL,V~*)¢Ale(PO4)gFs(OH)>-22H5O 
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Locality: Gold Quarry mine, Carlin, Eureka Co., Nevada, USA (type locality). 

Description: Blue radial aggregates. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3540sh, 3390, 1735w, 1625, 1560sh, 1105sh, 1073s, 983, 873, 700sh, 633, 
560sh, 511, 445, 390. 


2.8 Phosphates 1191 


P137  Jahnsite-(CaMnFe) CaMn**Fe*,Fe°*>(PO,)4(OH)>-8H»O 
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Locality: White Elephant mine, Cicero Peak, Pringle, Custer district, South Dakota, USA. 

Description: Beige crystals. The empirical formula is (electron microprobe) Ca; Mn, 9 
(Feo oMno sMgo.3)Fe2 o(PO4)4.0(OH)2-nH20. 

Wavenumbers (cm *): 3480sh, 3400, 3320, 3125sh, 1630, 1160sh, 1072s, 1025s, 975s, 780w, 660, 
590, 560sh, 465. 


P138 Crandallite CaAl3;(PO,)2(OH).-H2O 
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Locality: Taiba mine, Keur Mor Fall deposit, Taiba, Thies region, Senegal. 

Description: Beige powdery from the association with augelite. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3550w, 3490sh, 3465, 3310, 3125, 2375w, 1655sh, 1605w, 1500w, 1605w, 
1423w, 1310w, 1220sh, 1171, 1117s, 1041s, 865, 817, 616s, 600sh, 515, 467. 


1192 2 IR Spectra of Minerals and Reference Samples Data 


P139 Graftonite Fe7*;(PO,)> 
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Locality: Berg, Solleftea, Angermanland, Sweden. 
Description: Brown massive from the association with wolfeite. Identified by IR spectrum and 


qualitative electron microprobe analysis. 
Wavenumbers (cm~!): 1061s, 1042s, 989s, 935shs, 626, 586, 545, 430w. 


P140 Xenotime-(Y) Y(PO,) 
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Locality: Crosetto talc mine, Prali, Germanasca valley, Torino province, Piedmont, Italy. 
Description: Colourless crystal. The empirical formula is (electron microprobe) (Y o.71DY0.07Gdo0.06 


Mn ,04Er9,03 Y bo.03Ca0.03 Tho.o2SMo.01)[(PO4)o.98(S104)o.02]. 
Wavenumbers (cm~!): 1100sh, 1060s, 1019s, 955sh, 640, 620sh, 605sh, 524. 


2.8 Phosphates 1193 


P141 = Fluorapatite Ca;5(PO,)3F 
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Locality: Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 
Description: Yellow transparent crystal. Identified by IR spectrum and electron microprobe analysis. 


The empirical formula is (Ca43Sro9.3Nag.2Ceo,; Lag, 1)(PO4)3.olFo.ss(OH)o.45]. 
Wavenumbers (cm *): 3585w, 3530w, 1090sh, 1036s, 1000sh, 958, 650w, 602, 573, 463w. 


P142 Althausite Mg,(PO,),(OH,O)(F,L) 
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Locality: Tingelstadtjern quarry, Modum, Buskerud, Norway (type locality). 

Description: Brownish grains from the association with holtedahlite. Identified by IR spectrum. 

Wavenumbers (cm *): 3500, 1140, 1115sh, 1070sh, 1085s, 1037s, 990sh, 949, 884, 866, 758w, 640, 
601, 520sh, 480sh, 453, 416. 


1194 2 IR Spectra of Minerals and Reference Samples Data 


P143 Hydroxylherderite CaBe(PO,)(OH,F) 
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Locality: Bakennoe Ta deposit, Kalba range, Eastern Kazakhstan region, Kazakhstan. 

Description: Yellowish split crystals from the association with albite and microlite. Identified by IR 
spectrum. Differs from herderite by rather strong band at 3,600 cm7' and very low intensity of the 
band at 3,565 cm™!. 

Wavenumbers (cm ‘): 3600, 3565w, 1139s, 1102s, 1074, 1025sh, 1010s, 897, 824, 779s, 730sh, 
712, 658, 639, 618w, 569, 550s, 480, 463, 415w. 


P144 Destinezite Fe~*,(PO,)(SO4)(OH)-6H,O 


0.9 
0.7 
© 
O 
(=æ 
= 
a 0.5 
Z 
S 
z 
= 
= 
0.3 
0.1 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Hloubětín, Prague district, Bohemia, Czech Republic. 

Description: Yellowish earthy concretion. Confirmed by IR spectrum. 

Wavenumbers (cm _‘): 3540sh, 3355sh, 3145s, 2400sh, 1680, 1645, 1560w, 1167, 1122s, 1050sh, 
1033s, 1000s, 976s, 844w, 738w, 643, 604, 557, 534, 492, 473, 399. 


2.8 Phosphates 1195 


P146 Dorfmanite Na ,(HPO,)-2H»,O 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, 
Russia. 

Description: White powdery, pseudomorph after an earlier Na phosphate, from the association with 
ussingite. Confirmed by IR spectrum. 

Wavenumbers (cm '): 3445, 3380, 3135, 3095sh, 2955w, 2455w, 2350sh, 1715, 1693, 1655sh, 
1465w, 1430w, 1265, 1135s, 1123s, 1072s, 996, 957s, 865, 824, 770w, 637, 559, 537, 517, 470w, 
440w. 


P147 Dufrénite Cag Fe” Fe’t;(PO4)4(OH)s:2H20 
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Locality: Ponikla, Jilemnice, Liberec region, Bohemia, Czech Republic. 

Description: Brown radial aggregates. The empirical formula is (electron microprobe) (Cag jgNao.15) 
(Fes 77Alo.13Mg0.03)[(PO4)o0.97(S104)0.03](OH,H20),. 

Wavenumbers (cm ~»: 3565w, 3520sh, 3110, 2800sh, 1550w, 1388w, 1200, 1145w, 1065sh, 1034s, 
985s, 930, 792w, 660sh, 621, 589, 554, 467, 397. 


1196 2 IR Spectra of Minerals and Reference Samples Data 


P148 Isokite CaMg(PO,)F 
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Locality: Nkumbwa Hill, near Isoka, Zambia (type locality). 
Description: Specimen No. 70115 from the Fersman Mineralogical Museum of the Russian 


Academy of Sciences, Moscow, Russia. Identified by IR spectrum. 
Wavenumbers (cm~!): 1070sh, 1036s, 1015sh, 952, 649, 594, 566, 477, 458, 385. 


P149 Zanazziite Ca>(Mg,Fe*)(Mg,Fe~*,Al)4Be4(PO4)6(OH)4-6H2O 
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Locality: Minas Gerais State, Brazil. 

Description: Green spherulite. Specimen No. 89539 from the Fersman Mineralogical Museum of the 
Russian Academy of Sciences, Moscow, Russia. The empirical formula is (electron microprobe) 
(Cay.95Nao.03)(Mg2.66Fe1.30Alo.43Mno.24ZNno.93)Be4(PO4)6.00(OH)4-nH20. Splitting of the bands of 
Si-O and Be-O stretching vibrations (the doublets at 1,013 + 1,034 and 710 + 724 cm!) 
indicates that it can be a triclinic analogue of zanazziite (by analogy with atencioite and 
footemineite). 

Wavenumbers (cm '): 3620sh, 3490, 3340, 1660w, 1540w, 1115sh, 1087s, 1034s, 1013s, 827, 
775sh, 724, 710sh, 614, 569, 550sh, 522, 497w, 458w. 


2.8 Phosphates 1197 


P150 Jagowerite BaAl,(PO,.)2(OH)> 
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Locality: 26 km north of the Hess River, Yukon territory, Canada (type locality). 

Description: Greenish grain from the association with quartz. Specimen No. 79611 from the Fersman 
Mineralogical Museum of the Russian Academy of Sciences, Moscow, Russia. 

Wavenumbers (cm ‘): 3560w, 3437, 1132s, 1058s, 996, 893, 778, 640sh, 624, 562, 539, 490sh, 
473, 406w. 


P151 Deloneite-(Ce) NaCa,SrCe(PO3)3F 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia (type 
locality). 

Description: Yellow grains from the association with fluorcaphite, belovite-(Ce), lomonosovite, 
sitinakite and fluorite. Holotype sample. The crystal structure is solved. Trigonal, space group P3, 
a = 9.511), c = 7.0101) A, Z = 2. The empirical formula is (Nao .96Ko.01)Cay.77S11.18(Ceo.s4Lao.34 
Ndp 1sPto.048mMo 02)[(PO.)o.97(Si04)o.031[Fo.72(1OMo.28]- Dmeas = 3.92(5) g/em®, Dearc = 3.95 g/cm”. 
Optically biaxial (—),@ = 1.682(2), € = 1.660(2). The strongest lines of the powder X-ray diffraction 
pattern [d, A (I, %)] are 2.84 (100), 3.12 (40), 2.753 (40), 3.51 (30), 1.967 (30), 1.870 (30), 2.288 (20). 

Wavenumbers (cm *): 1160sh, 1101s, 1068s, 1045s, 1005sh, 947, 602, 575, 554, 467w. 


1198 2 IR Spectra of Minerals and Reference Samples Data 


P152  Purpurite Mn°*(PO,) 
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Locality: Mangualde, Viseu district, Portugal. 
Description: Reddish purple, massive. Confirmed by IR spectrum. 
Wavenumbers (cm '): 3500w, 1105s, 1085s, 1022s, 1005sh, 966s, 683, 650, 599w, 576w, 534, 403. 


P153  Juonniite CaMgSc(PO,)2.(OH)-4H,O 
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Locality: Iron mine, Kovdor, Kovdor ultramafic alkaline complex, Kola peninsula, Murnansk region, 
Russia (type locality). 

Description: Grey spherulites from the association with dolomite, magnesite, bobierrite, kovdorskite, 
manasseite, hydrotalcite, apatite, strontiowhitlockite, pyrite, strontian collinsite, rimkorolgite, talc, 
baddeleyite, zircon and gypsum. Investigated by the discoverer, R.P. Liferovich. 

Wavenumbers (cm *): 3500, 3410sh, 3130, 3025, 1663, 1435w, 1120s, 1050sh, 1022s, 878, 690sh, 
641, 582, 546, 447, 435. 


2.8 Phosphates 1199 


P154 Yingjiangite K,Ca(UO,2)7(PO,4)4(OH),:6H20 
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Locality: Johanngeorgenstadt, Erzgebirge, Saxony, Germany. 
Description: Yellow massive from the association with quartz. Confirmed by semiquantitative 


electron microprobe analysis. 
Wavenumbers (cm '): 3550sh, 3440, 3250sh, 1630, 1080sh, 1034, 1010sh, 912, 880sh, 860sh, 
800w, 590sh, 565sh, 513, 465, 400. 


P155 Kipushite (Cu,Zn)¢(PO4)2(OH)6:-H2O0 
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Locality: Black Pine mine, Philipsburg, Montana, USA. 

Description: Bluish-green spherulites. Identified by IR spectrum and electron microprobe analysis. 
The empirical formula is (Cu4.1Zn1 sMgo ;)[(PO4)1.55(ASO4)o0.45](OH)6:2H20. 

Wavenumbers (cm *): 3540sh, 3470, 3370, 3270, 2650sh, 1627w, 1085sh, 1034s, 980s, 965sh, 
940sh, 880, 837, 797, 755sh, 670sh, 650, 596, 548, 526, 475, 430. 


1200 2 IR Spectra of Minerals and Reference Samples Data 


P156 Collinsite Ca,Mg(PO,)2:2H2O 
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Locality: Iron mine, Kovdor, Kovdor ultramafic alkaline complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Grey spherulites on bobierrite. Identified by IR spectrum and electron microprobe 
analysis. The empirical formula is (Ca; 72Sto.21Ba9.92)(M80.97Feg.96)(PO4)2.00:2H20. 

Wavenumbers (cm *): 3275sh, 3050, 2870sh, 1805w, 1617w, 1515, 1480sh, 1378w, 1111s, 1020sh, 
996s, 943, 918, 758, 587, 573, 555. 


P157 Cacoxenite AlFe**54(PO.)17O0¢(OH) 2-nH>O (n X 75) 


1.0 
0.8 
cD) 
O 
æ 
fav] 
= 
‘Ss 0.6 
z 
= 
ran} 
— 
= 
0.4 


500 1000 1500 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Leveaniemi mine, Svappavaara, Kiruna district, Lappland, Sweden. 

Description: Yellow acicular crystals. Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3450sh, 3375s, 3290sh, 2950sh, 1645, 1570sh, 1455sh, 1401w, 1212, 1132s, 
1107s, 1061s, 1036s, 1009s, 978s, 930, 749, 670sh, 620sh, 605sh, 588, 567, 529, 478, 440sh. 


2.8 Phosphates 1201 


P158 Coconinoite Fe?*, Al,(UO3)2(PO.)4(SO4)(OH)>-20H>O 
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Locality: Koscheka U deposit, Auminzatau Mts., Central Kazakhstan region, Kyzylkum desert, 
Uzbekistan. 

Description: Yellow massive. Fe-poor variety. The empirical formula is (electron microprobe)s 
(Als .41F€0.38)(UO2)2.12(P04)4.17(5014)0.83(0H) x nH20. 

Wavenumbers (cm *): 3580, 3530, 3465, 3340sh, 3210s, 2540sh, 1670sh, 1635, 1173, 1140sh, 
1094s, 1042s, 989, 965s, 931, 833w, 730w, 640, 610sh, 544, 505, 436. 


P159 MHydroxylapatite Cas5(PO3)3(OH) 
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Locality: Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Brownish pseudomorph after platy crystals of an unknown mineral. CO3- and H20- 
bearing variety, (Ca,L],H»O)5(PO4,CO3)3(OH,F,H2O). 

Wavenumbers (cm~ *): 3540, 3400, 2900w, 1725w, 1625w, 1457, 1427, 1090sh, 1050s, 964, 866, 
844, 678w, 602, 577, 550sh, 457. 


1202 2 IR Spectra of Minerals and Reference Samples Data 


P160 Cornetite Cu’*;(PO,)(OH)3 
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Locality: L’Étoile du Congo mine, Lubumbashi, Katanga, Democratic Republic of Congo 
(type locality). 
Description: Blue crystals from the association with chrysocolla. Confirmed by semiquantitative 


electron microprobe analysis. 
Wavenumbers (cm ‘): 3290, 3200, 2890, 1390w, 1142, 1069s, 1047s, 1010sh, 991s, 955, 932, 924, 
847, 643, 620, 577, 555, 505, 457, 405w. 


P161  Kryzhanovskite (Fe°*,Mn)Fe**,(PO,)>(OH,H,O); 
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Locality: Kyrk-Bulak pegmatite, Turkestan range, Osh region, Kyrgyzstan. 

Description: Dark brown massive. Investigated by L.A. Pautov. 

Wavenumbers (cm “): 3500w, 3050, 1585w, 1053s, 990sh, 960sh, 920sh, 895sh, 870sh, 590sh, 
572, 457. 


2.8 Phosphates 1203 


P162 Nefedovite Nas;5Ca,(PO,)4F 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 


Description Graphic intergrowth with villiaumite. Identified by IR spectrum and powder X-ray 


diffraction pattern. 
Wavenumbers (cm *): 3370, 1450sh, 1095sh, 1077s, 1043s, 1031s, 954, 590sh, 572, 450w. 


P163 Natrodufrénite © NaFe**Fe°*;(PO,),(OH),-2H»O 
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Locality: Teskov quarry, Holoubkov, Czech Republic. 

Description: Green spherulites from the association with leucophosphite and strengite. Identified by 
IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm ‘): 3580w, 3370, 3220, 3260sh, 1640, 1184, 1079s, 1024s, 978s, 925, 795w, 
624, 582, 550, 460sh, 430. 


1204 2 IR Spectra of Minerals and Reference Samples Data 


P164 Zairite BiFe°*3;(PO,).(OH,H>O), 
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Locality: Eta-Etu, Kivu, Congo (type locality). 
Description: Greenish-brown massive from the association with bismutite and quartz. 
Wavenumbers (cm~ *): 3060sh, 2920, 1640w, 1460w, 1370w, 1195sh, 1100sh, 1060s, 1025sh, 963, 
940sh, 800w, 660sh, 610sh, 589, 494, 459. 
P165 Crawfordite Na3Sr(PO,)(CO3) 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Colourless grains from the association with Pectolite, astrophyllite, barytolampro- 
phyllite, shcherbakovite, vuonnemite, kazakovite, ershovite, chkalovite, natrite, villiaumite, 
rasvumite, potassian feldspar, nepheline, sodalite and aegirine. Holotype sample. Monoclinic, 
space group P24, a = 9.1873), b = 6.707(2), c = 3.279) A, B = 89.98(3)°, Z = 2. The empir- 
ical formula is Naz 13Sro.g81Ca0.08K0.01P1.01C1.0007. Dmeas = 3-05 g/cm’, Dea = 3.08 g/cm’. 
Optically biaxial (—), a = 1.520(2), p = 1.564(2), y = 1.565(2), 2Vmeas = —20(1)°. The 


2.8 Phosphates 1205 
strongest lines of the powder X-ray diffraction pattern [d, A (I, %)] are 2.708 (100), 2.172 (100), 
2.648 (90), 1.891 (80), 1.415 (70), 1.129 (60), 1.106 (60). 

Wavenumbers (cm~*): 1596, 1442s, 1367, 1053s, 1027s, 950sh, 874, 774w, 702, 649w, 577, 505w, 452. 


P166 Krasnovite Ba(Al,Mg)(PO,4,CO3)(OH)2:-H20 
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Locality: Cerro Sapo, Cochabamba, Bolivia. 
Description Blue radial aggregate from carbonatite. Identified by IR spectrum and qualitative 


electron microprobe analysis. 
Wavenumbers (cm~ '): 3250, 1630w, 1475, 1420, 1105sh, 1065s, 1040sh, 1005sh, 943s, 845sh, 663, 
630, 594, 540, 511s, 479s. 


P167 ~=Fluorapatite CQ3-rich = (Ca,H»O,L1])s(PO4,CO3)3(F,OH,H2O) 
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Locality: Francois Lake, British Columbia, Canada. 

Description: Brown spherulites from the association with collinsite. Identified by IR spectrum. 

Wavenumbers (cm~‘): 3400, 1625w, 1458, 1427, 1094s, 1042s, 964, 870sh, 865, 605s, 578, 
572, 471w. 


1206 2 IR Spectra of Minerals and Reference Samples Data 


P168 Collinsite Ca,Mg(PO,)2:2H»O 
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Locality: Iron mine, Kovdor, Kovdor ultramafic alkaline complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Grey spherulites from dolomite carbonatite. Identified by IR spectrum and electron 
microprobe analysis. Sr-rich variety. The empirical formula is (Caj.4Sro.72Bao 03) 
(Mg0.92Feo.05Mno.05)(PO4)2.00:7H20. 

Wavenumbers (cm *): 3390sh, 3070, 2930sh, 2650sh, 1775w, 1630w, 1510, 1109s, 1020sh, 994s, 
941, 920sh, 746, 589, 576, 554, 461w. 


P169  Kintoreite PbFe**3(PO,)2(OH,H50)g 


0.90 


Transmittance 
(am) 
(oe) 
© 


500 1000 1500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Clara mine, Rankach valley, Oberwolfach, Wolfach, Schwarzwald (Black Forest) Mts., 
Baden-Wurttemberg, Germany. 

Description: Brown crystals. The empirical formula is (Pbp gBao ;)(Fe2.5Alp.4)[(PO4)1.7;SO4)0.3](OH, 
H20)3. 

Wavenumbers (cm~ *): 3330, 1160, 1074s, 975, 800w, 720w, 675w, 624, 610, 512, 468. 


2.8 Phosphates 1207 


P170 = Kosnarite KZr,(PQx,)3 
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Locality: Limoeiro mine, Campo Formoso, Bahia, Brazil. 

Description: Brown crystals from the association with tourmaline. Identified by powder X-ray 
diffraction pattern. The strongest lines of the powder X-ray diffraction pattern [d, A (I, %)] are 
6.37 (14), 4.35 (20), 3.817 (19), 3.194 (20), 2.937 (100), 2.513 (10), 2.129 (10), 1.912 (14). 
The empirical formula is (Ko.35Nao.14Cao.02)(Zr0.91 Hfo.0g)(PO.4)3.00- 

Wavenumbers (cm *): 1440sh, 1200, 1115sh, 1039s, 650sh, 640, 574, 423, 400sh. 


P171 ~=Kingite Al3(PO,4)2(OH,F)3-9H2O0 
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Locality: Clinton mine, near Robertstown, South Australia, Australia (type locality). 

Description: White fine-grained aggregate from the association with talc and quartz. 

Wavenumbers (cm~ ‘): 3575w, 3350sh, 3275, 3120, 1675, 1640, 1380w, 1153, 1103s, 1070sh, 
1048s, 990sh, 917, 656, 612, 593w, 562, 510. 


1208 2 IR Spectra of Minerals and Reference Samples Data 


P172 Calcioferrite Ca,Mg(Fe**,Al)4(PO4)6(OH)4-12H5O 


0.9 
0.7 

Oo 

Q 

= 

) 

= 0 5 

= . 

N 

= 

lao) 

a 

= 
0.3 
0.1 


500 1000 1500 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Bruguers, Gava, Baix Llobregat, Barcelona, Catalonia, Spain. 

Description: Light olive green crystals. The empirical formula is Cag o(MgooFeo1) 
Fe, 0(PO4)6.0(OH)4-nH20. 

Wavenumbers (cm~*): 3460, 3410, 2905, 1640, 1112s, 1080s, 1040s, 984, 949s, 723w, 623, 586, 
546, 478, 410w. 


P173 Calcioferrite CayMg(Fe>*,Al)4(PO4)6(OH)4-12H,O 
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Locality: Moculta phosphate quarry, Angaston, Barossa valley, Lofty Ranges Mt., South Australia, 
Australia. 


Description: Light green crystals. 
Wavenumbers (cm _‘): 3455, 2910, 1640, 1114, 1057s, 1002, 972, 730sh, 650sh, 587, 530w, 463w. 


2.8 Phosphates 1209 


P174 Kidwellite | NaFe**t»(PO,).(OH)19:5H2O 
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Locality: Three Oak Gap, Polk Co., Arkansas, USA. 
Description: Grey-green crust. Confirmed by IR spectrum. 


Wavenumbers (cm~ '): 3575w, 3165, 1560w, 1160, 1120sh, 1065sh, 1021s, 100sh, 944s, 870sh, 629, 
596, 554w, 466. 


P175 Crandallite CaAl,(PO,4)2(OH,H 2O)<¢ 
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Locality: Boevskoe Be deposit, Kamensk-Ural’skii, Chelyabinsk region, South Urals, Russia. 

Description: Beige crust from the association with kaolinite, beryl, muscovite and fluorite. Identified 
by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm~ *): 3490sh, 3470, 3305sh, 3100, 2380, 1675w, 1630sh, 1470w, 1435w, 1315w, 
1222, 1175sh, 1120s, 1041s, 970sh, 900sh, 867, 840sh, 825sh, 715sh, 617s, 600sh, 515, 466. 


1210 2 IR Spectra of Minerals and Reference Samples Data 


P176 “Oxydufrénite” Cag 5Fe°*Fe°*;(PO4)4(OH)7-nH,O 


0.9 
0.7 

Oo 

Q 

= 

œ 

= 

A os 

= 

lao) 

a 

= 
0.3 


500 1000 1500 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia. 

Description: Brown radial aggregates. Identified by IR spectrum and qualitative electron microprobe 
analysis. 

Wavenumbers (cm ‘): 3565w, 3290, 3160, 1635w, 1154, 1110sh, 1080sh, 1064s, 1023s, 990sh, 
942, 884, 770sh, 631, 594, 551, 477, 460, 405. 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia (type locality). 

Description: Crystalline aggregate filling up cavity of dolomite carbonatite. Associated minerals are 
dolomite, bakhchisaraitsevite, nastrophite, magnetite, sjogrenite and CO3-bearing fluorapatite. 
Holotype sample. Triclinic, space group P1, a = 6.932(2), b = 6.925(3), c = 16.154(5) A, 
a = 82.21(4)°, P = 89.70(4)°, y = 119.51(3)°, V 666.3(3) Ae: Z = 1. The empirical formula is 
(Mg 92Fe~*o,01)=2.93P2,0107.955'22.055H20. Deas = 1.65(2) g/cm’, Dearc = 1.640(1) g/cm’. 


2.8 Phosphates 1211 


Optically biaxial (—), a = 1.459(1), p = 1.47001), y = 1.47001), 2Vineas = —25(5)°. The stron- 
gest lines of the powder X-ray diffraction pattern [d, A (I, %) (hkD] are 7.98 (100) (002), 5.32 (63) 
(003), 3.190 (45) (005), 2.896 (33) (202), 2.867 (30) (-222), 2.728 (32) (1-15), 2.658 (37) (006). 
The infrared absorption spectrum was obtained with the sample dispersed in mineral oil (nuyol). 
The absorption bands of nuyol were subtracted from the overall spectrum. 

Wavenumbers (cm '): 3490sh, 3390s, 3050s, 2410, 2102w, 1665, 1602, 1055sh, 1006s, 900w, 805, 
TI 551. 


P178 Zinclipscombite ZnFe**,(PO,4)2(OH)> 
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Locality: Silver Coin mine, Valmy, Edna Mountains, Humboldt Co., Nevada, USA (type locality). 

Description: Brownish-green spheroidal, radial-fibrous aggregate from the association with apophyl- 
lite, quartz, baryte, jarosite, plumbojarosite, turquoise and calcite. Holotype sample. Tetragonal, 
space group P432,2 or P4,2,2; a = 7.242(2) A, c = 13.125(5) A, V = 688.4(5) A®, Z = 4. 
The empirical formula is (Zn. 76C ao .02)50.78(Fe**1.72Alo.36)s2.08[(PO4)1.g6(A8O4)o,14]52.00(OH) 
1.80°0.17H2O. Deas = 3.65(4) g/cm”, Deac = 3.727 g/cm”. Optically biaxial (+), œ = 1.755(5), 
€ = 1.795(5). The strongest lines of the powder X-ray diffraction pattern [d, A (I, %) (hkl) are 
4.79 (80) (111), 3.32 (100) (113), 3.21 (60) (210), 2.602 (45) (213), 2.299 (40) (214), 2.049 (40) 
(106), 1.663 (45) (226), 1.605 (50) (421, 108). 

Wavenumbers (cm “): 3535, 3330sh, 3260, 1625w, 1530w, 1068s, 1047s, 1022s, 970sh, 768w, 684 w, 
609s, 502, 460. 
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P179 Chalcosiderite © Cu**Fe°*<(PO4)4(OH)s-4H>O 
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Locality: South Australia, Australia. 

Description: Green crystalline crust. Al-rich variety. The empirical formula is (Cup g9Zno.99Cag.02) 
(Fe3 jgAls 99)(PO4)4.00(OH)3-4H20. 

Wavenumbers (cm *): 3440s, 3240sh, 3115sh, 1630w, 1155sh, 1096s, 1048s, 1015s, 955sh, 831, 
793w, 630sh, 586, 535, 463. 


P180 Laueite Mn**Fe°*,(PO,),(OH)s-8H.O 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfälzer Wald, Upper Palatinate, Bavaria, 
Germany (type locality). 

Description: Honey-yellow crystals from the association with rockbridgeite. Identified by IR 
spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm '): 3585, 3525, 3260s, 2960sh, 1650, 1610sh, 1060sh, 1042s, 993s, 975sh, 
930sh, 690sh, 672, 609w, 529, 482, 454, 390w. 


2.8 Phosphates 1213 


P181 Leucophosphite KFe°*,(PO,),(OH)-2H5O 
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Locality: Teskov quarry, Holoubkov, Bohemia, Czech Republic. 

Description: Light greenish-brown crystalline crust from the association with natrodufrenite. 
Identified by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm): 3433, 3315, 3170sh, 1655, 1152, 1085sh, 1069s, 1009, 986s, 845w, 639, 618, 
596, 580sh, 552w, 480sh, 465w, 421. 


P182 Metavariscite Al(PO,)-2H,O 
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Locality: Edison Bird claim, Utahlite Hill, Lucin, Box Elder Co., Utah, USA (type locality). 

Description: Green crystals from the association with variscite, fluorapatite and hydroxylapatite. 
Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3440, 3365s, 3110s, 3030sh, 2460w, 1657, 1154, 1065s, 1030s, 829, 725, 
694, 640sh, 606, 572s, 533, 495, 457, 428, 367. 
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P183 Fluorapatite COQ3-rich =(Ca,H»O,L/)s(PO4,CO3)3(F,OH,H2O) 
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Locality: Mikhailovskiy mine, Kursk Magnetic Anomaly, Zheleznogorsk, Kursk region, Russia. 
Description: Brown colloform (“collophane’’) from the association with siderite. Identified by IR 


spectrum. 
Wavenumbers (cm '): 3400, 3200sh, 2950sh, 1640sh, 1575, 1458, 1425, 1085sh, 1047s, 960sh, 
865, 596, 565, 466w. 


P184 Fluorapatite COQ3-rich =(Ca,H»O,L1)s(PO4,CO3)3(F,OH,H2O) 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Brownish skeletal crystals from a late association of peralkaline pegmatite. 
The empirical formula is Cay ¢[(PO4)2.1(CO3)9.9]Fo.770H,H20),. 

Wavenumbers (cm ~‘): 1458, 1427, 1090sh, 1045s, 963, 865, 600, 574, 565sh, 460w, 394w. 


2.8 Phosphates 1215 


P185 Kanonerovite MnNa3P30;9:12H,O 
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Locality: Kazennitsa pegmatite vein, the Alabashka pegmatite field, Middle Urals, Russia 
(type locality). 

Description: Tiny, snow-white radial-platy aggregates from the association with are quartz, albite, 
microcline, muscovite, topaz, beryl, cassiterite and milarite. Holotype sample. Monoclinic, space 
group P2,/n,a = 14.71(1), b = 9.33(1), c = 15.13(2) A, B = 89.8(1)°, V = 2075(3) Å ?, Z = 4. 
The empirical formula is (Mno.95Mgo.02Fe0.01) 0.98(Na2.36Cao.02K0.01)= 2.89 P2.9g00.87°12.13H20. 
D meas = 1.91(2) g/cm’, Dea = 1.90 g/cm’. Optically biaxial (—), a = 1.453(2), y = 1.459(2). 
The strongest lines of the powder X-ray diffraction pattern [d, A (I, %) (hkD] are 10.50 (75) (101), 
7.36 (100) (200), 6.95 (90) (111, -111), 3.316 (60) (411, -411, -123, 321, -321, 313), 3.162 (50) 
(214, -214), 2.889 (60) (420, 124, 032, 421). 

Wavenumbers (cm *): 3586, 3397, 3314, 1650, 1590sh, 1327w, 1155sh, 1118s, 1034, 990sh, 908, 
875sh, 668, 559, 520sh, 448w. 


P186 Kulanite BaFe**,Al,(PO,)3(OH)3 
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Locality: Rapid Creek, Dawson mining district, Yukon territory, Canada (type locality). 


Description: Dark blue crystals. The empirical formula is Bago. 94Caọo.18F€1.12M80.7sMnNo0.03 
Alı o3 (PO4)3.00(0H)3. 


1216 2 IR Spectra of Minerals and Reference Samples Data 


Wavenumbers (cm *): 3517, 3425w, 3200, 1197, 1142, 1089s, 1060sh, 1018s, 963, 894, 659, 612, 
570, 546, 513, 498, 475sh, 452. 


P188  Kovdorskite Mg>(PO,)(OH)-3H,O 
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Locality: Iron mine, Kovdor, Kovdor ultramafic alkaline complex, Kola peninsula, Murnansk region, 
Russia (type locality). 

Description: Blue crystals from dolomite carboinatite, from the association with collinsite. 
The empirical formula is Mg, 93Feo.o6(PO4)1.99(OH)-nH20. 

Wavenumbers (cm 7‘): 3690, 3395, 3200, 2960, 2380w, 1655, 1036s, 1020sh, 870sh, 815sh, 779, 
723w, 650, 585sh, 562s, 485sh, 450, 415, 385. 


P189 Ruifrancoite Ca.(11,Mn**),(Fe°*,Mg,Mn**,Fe**,Al)4Be4(PO4)6(OH)¢:-4H»O 
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Locality: Sapucaia mine, Sapucaia do Norte, Galiléia Co., Minas Gerais, Brazil (type locality). 

Description: Brown fibrous aggregate. Identified by IR and Mossbauer spectra and electron micro- 
probe analysis. The empirical formula is (Ca; oNao,1)(Fe°*;oMg, 4Fe* 7Alo 3Mno 2) 
Be4(PO4)6.00(0H,H20) 0. 

Wavenumbers (cm ‘): 3585, 3455sh, 3355, 1654w, 1602w, 1515w, 1440w, 1095s, 1015s, 820, 
760sh, 720sh, 705, 610, 562s, 520, 495sh, 438. 


2.8 Phosphates 1217 


P190 Wavellite Al3(PO,)2(OH,F)3-5H,O 
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Locality: Edison Bird claim, Utahlite Hill, Lucin, Box Elder Co., Utah, USA. 

Description: Pale green spherulite from the association with variscite, metavariscite, fluorapatite and 
hudroxylapatite. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3515s, 3305, 3200, 3060sh, 1638, 1600sh, 1145sh, 1053s, 1020sh, 864w, 
850sh, 725sh, 665sh, 642s, 603, 590sh, 551, 540sh, 483, 455, 400sh. 


P191 + Variscite Al(PO,)-2H»,O 
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Locality: Edison Bird claim, Utahlite Hill, Lucin, Box Elder Co., Utah, USA. 

Description: Green massive from the association with metavariscite, wavellite, fluorapatite and 
hudroxylapatite. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3585s, 3260sh, 3098, 3040sh, 2930, 1573, 1157, 1069s, 1037s, 933, 865, 
783, 701, 638, 605, 568, 503, 440s, 385sh. 
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P192 Ludlamite Fe**;(PO,).-4H,O 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany. 

Description: Light green crystals. Identified by IR spectrum. 

Wavenumbers (cm~‘): 3340sh, 3150, 2850, 2680sh, 2200w, 1865w, 1815, 1593, 1094, 1050sh, 
1030s, 989s, 938s, 915sh, 796, 761, 700w, 658w, 628w, 595, 569, 558, 489, 460. 


P193 Metaswitzerite (Mn,Fe)3(PO,)2-4H5,O 
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Locality: Iron Monarch open cut, Iron Knob, Middleback range, Eyre peninsula, South Australia, 
Australia. 

Description: Beige scaly aggregate. 

Wavenumbers (cm Ù: 3380, 3100, 2300sh, 2100sh, 1940w, 1643, 1115sh, 1068s, 1022s, 987s, 
953s, 788w, 743w, 592, 566, 463w. 


2.8 Phosphates 1219 


P194 Mboraesite Be ,(PO,)(OH -4H,O) 
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Locality: Boevskoe Be deposit, Kamensk-Ural’skii, Chelyabinsk region, South Urals, Russia. 

Description: White concretion from the association with glucine and crandallite. Identified by IR 
spectrum, powder X-ray diffraction pattern and qualitative electron microprobe analysis. 

Wavenumbers (cm ‘): 3570, 3340, 3100, 1655, 1115s, 1035s, 937, 805, 725s, 595, 546, 490w, 
460w, 410w. 


P195 Messelite Ca Fe**(PO,)-2H,O 
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Locality: Messel mine, Messel, Darmstadt, Hesse, Germany (type locality). 

Description: Brown radial aggregate. Confirmed by IR spectrum and qualitative electron microprobe 
analysis. 

Wavenumbers (cm ‘): 3380sh, 3310sh, 3010, 2850sh, 2380sh, 1610, 1510, 1200sh, 1103s, 992s, 
939s, 908, 779, 740sh, 635sh, 605sh, 574, 562, 550sh, 500sh. 
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P196 Matulaite CaAl,3(PO.)1;2(OH)29:28H5O 
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Locality: Bachman iron mine, Hellertown, Lower Saucon township, Northampton Co., Pennsylvania, 
USA (type locality). 

Description: Snow-white aggregates of small platy crystals. 

Wavenumbers (cm '): 3455, 3340, 3130, 3160sh, 1650, 1615sh, 1178, 1140s, 1118s, 1059s, 983, 
935, 890w, 720sh, 690sh, 643, 608, 542, 504, 470, 398. 


P197 Meta-autunite Ca(UO>)2(PO,)2-2-6H,O 
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Locality: Djedeli deposit, Central Kazakhstan region, Kazakhstan. 

Description: Yellow platy crystals. Identified by powder X-ray diffraction pattern, IR spectrum and 
qualitative electron microprobe analysis. 

Wavenumbers (cm *): 3440s, 3255sh, 1660sh, 1645, 1119s, 1009s, 916s, 818w, 680sh, 600, 542, 470sh. 


2.8 Phosphates 1221 


P198 Meurigite-K KFe°*>(PO,);(OH)7-8H>O 
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Locality: Teskov quarry, Holoubkov, Bohemia, Czech Republic. 

Description: Yellow spherulite from the association with leucophosphite. Confirmed by IR spectrum 
and electron microprobe analysis. The empirical formula is (Ko g9Nao.16Cao.01)(Fe6.67Alo.37) 
(PO4)5.00(OH)7-nH20. 

Wavenumbers (cm *): 3570w, 3350sh, 3175, 1655w, 1188, 1100sh, 1081s, 1025s, 976s, 923, 800w, 
630, 591, 557, 445, 407. 


P199 Monazite-(Ce) (Ce,La,Nd)(PO,)> 
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Locality: Vuoriyarvi alkaline-ultramafic massif, Northern Karelia, Russia. 

Description: SO,- and CO3-bearing variety. Investigated by A.G. Bulakh. 

Wavenumbers (cm~*): 3380w, 3140w, 1480, 1389, 1090sh, 1041s, 997s, 950, 860sh, 803w, 623, 
575sh, 563, 534, 460. 
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P200 Minyulite KAI,(PO,)2(F,OH)-4H,O 
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Locality: La Floquerie quarry, Pannecé, Loire-Atlantique, Pays de Loire, France. 

Description: Greenish-yellow fibrous aggregate. The empirical formula is (electron microprobe) 
(Ko.91Nao.07)(Ali.93Feo.03MNno .02)(PO4)2.00LFo.6Clo.15(OH),.)-1H20. 

Wavenumbers (cm ‘): 3653w, 3200, 2120w, 1615, 1145sh, 1110sh, 1081s, 1045sh, 1012, 916w, 
810sh, 657, 596, 563w, 505, 475w, 450, 405. 


P201 Lithiophilite © LiMn**(PO,) 
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Locality: Vishnyakovskoe rare-metal pegmatite deposit, East Sayan Mts., Siberia, Russia. 

Description: Orange-pink massive. The empirical formula is (electron microprobe) Li,Mno g6 
Feo 13Cag.02(PO4) 1.00. 

Wavenumbers (cm ‘): 1136, 1092s, 1084s, 981s, 944, 637, 577, 550, 505sh, 490, 459. 


2.8 Phosphates 1223 


P202 Lithiophosphate — Li3;(PO,) 
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Locality: Okh-Myl’k Mt., Voron’1 Tundras, Kola peninsula, Murnansk region, Russia. 

Description: Colourless grains from a lithium-rich pegmatite. Identified by powder X-ray diffraction 
pattern, IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm~!): 1094s, 1026s, 610sh, 588s, 537, 516, 484, 460sh, 446s, 400. 


P203 Ludlamite Fe7*3;(PO,)>-4H5O 
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Locality: Salsigne mine, Salsigne, Mas-Cabardes, Carcassonne, Aude, Languedoc-Roussillon, 
France. 

Description: Green crystals. Confirmed by IR spectrum. 

Wavenumbers (cm ~*): 3220sh, 3140, 2840, 2650sh, 2290w, 2200w, 1870w, 1815, 1593, 1520sh, 
1094, 1050sh, 1030s, 990s, 938s, 914, 795w, 761w, 704w, 656w, 629w, 595, 569, 556, 540sh, 
488, 460. 
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P204 “Oxygladiusite’ Fe°*,(Fe°*,Mg)4(PO,4)(OH), ;-H»O 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia (type locality). 

Description: Radial aggregate of dark red acicular crystals from dolomite carbonatite. Fe°*-dominant 
(in all structural positions) analogue of gladiusite. Mossbauer spectrum shows that all iron is 
trivalent. The empirical formula is (Fe?* 4 57Mg 1 o6Mno 9g)(PO1)(OH)o.91O} 09:nH20. 

Wavenumbers (cm '): 3400sh, 3070s, 2920, 1550w, 1102, 1016s, 967s, 880, 667, 530sh, 465, 380s. 


P205 = Lacroixite NaAl(PO,)F 
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Locality: Buranga pegmatite, Gatumba district, Western Province, Rwanda. 

Description: Pale blue to white, massive, from the association with burangaite. Specimen No. 79726 
from the Fersman Mineralogical Museum of the Russian Academy of Sciences, Moscow, Russia. 

Wavenumbers (cm~ *): 3560w, 1115sh, 1077s, 1060sh, 1007s, 637, 616, 560, 475, 427, 407. 


2.8 Phosphates 1225 


P206 Libethenite Cu**,(PO,)(OH) 
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Locality: Mednorudyanskoe Cu deposit, Nizhniy Tagil, Middle Urals, Russia. 
Description: Green crystals from the association with malachite and pseudomalachite. Identified by 


IR spectrum. 
Wavenumbers (cm): 3475, 1500w, 1364w, 1080sh, 1047s, 954s, 943s, 814, 648, 633, 613, 552, 
518w, 485, 446, 415w, 380. 


P207 Nastrophite NaSr(PO,)-9H,O 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Colourless grains from the association with dolomite, bakhchisaraitsevite and cattiite. 
Identified by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm '): 3300s, 3200sh, 1653, 1053s, 1020sh, 1008s, 720, 655sh, 615, 564, 500sh, 
475sh, 390w. 
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P208 Nacaphite Na,Ca(PO,)F 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia 
(type locality). 

Description: Colourless grains from the association with thermonatrite, villiaumite, aegirine, apatite 
and barytolamprophyllite. Holotype sample. The crystal structure is solved. Triclinic, space group 
P1, a = 13.387(3), b = 13.383(5), c = 7.072(3) A, a = 90.25(3)°, P = 89.73(4)°, y = 133.12°, 
Z = 8. The empirical formula is Nay; 99(Cao.94Sfo9.91 Mo .01)P1.0003.97F0.97- Dmeas = 2-85 g/cm”, 
Deac = 2.88 g/cm”. Optically biaxial (—),a@ = 1.508(2),8 = 1.515(2),y = 1.520(2), 2Vmeas = —80°. 
The strongest lines of the powder X-ray diffraction pattern [d, A (I, %)] are 2.649 (100), 3.054 (45), 3.049 
(40), 2.005 (40), 1.762 (33), 3.51 (24), 1.470 (21). 

Wavenumbers (cm '): 1125sh, 1090s, 1077s, 1065s, 1043, 1037, 1030s, 1019s, 950, 945sh, 601, 
594, 588, 576, 565, 460w, 432w, 384. 


P209 Lazulite MgAI,(PO4)2(OH)> 
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2.8 Phosphates 1227 


Locality: Starukha Mt., Balban’yu River basin, Subpolar Urals, Russia. 

Description: Light blue granular aggregate from the association with quartz, muscovite, hematite. 
The empirical formula is Mgo 96Feo .97A]; .98(PO4)2.99(OH)2. The strongest lines of the powder X- 
ray diffraction pattern [d, A (I, %) (hkl)] are 6.16 (20) (100), 4.73 (40) (011), 3.256 (100) (112), 
3.215 (80), (111), 3.148 (50) (120), 3.083 (90), (200), 2.555 (70) (121), 2.348 (40) (102), 2.004 
(50) (131), 1.981 (40) (123), 1.571 (60) (042). 

Wavenumbers (cm): 3430, 1201, 1050s, 1122s, 1090s, 1060, 1035, 1006, 814, 773, 649, 607w, 
590, 548, 506, 470, 455sh, 421. 


P210 Lumn’okite (Mn**,Ca)(Mg,Fe**,Mn**)Al(PO,)2(OH)-4H5O 
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Locality: Vasin-Myl’k Mt., Voron’i Tundras, Kola peninsula, Murnansk region, Russia (type 
locality). 

Description: Colourless prismatic crystals from the association with eosphorite, laueite, 
kingsmountite, fairfieldite and mitridatite. Holotype sample. Orthorhombic, space group Pbca, 
a = 14.95(5), b = 18.71(2), c = 6.96(3) A, Z = 8. The empirical formula is (Mno77Cao.23) 
(Mgo 3sFeo.31Mno 30) Aly 05(PO4)1.99(OH),.10°3.78H20. Deas = 2.66 g/em®, Deatc = 2.69 g/cm”. 
Optically biaxial (+), a = 1.603, p = 1.608, y = 1.616, 2Vmeas = 70°. The strongest lines of the 
powder X-ray diffraction pattern [d, A (I, %)] are 2.809 (100), 9.39 (90), 2.92 (70), 3.48 (60), 5.15 
(50), 1.877 (50), 1.568 (50). 

Wavenumbers (cm '): 3620, 3530sh, 3260, 1660, 1585w, 1145sh, 1118, 1069s, 1022s, 975sh, 
920sh, 863w, 740sh, 636, 592, 536w, 507w, 463. 


1228 2 IR Spectra of Minerals and Reference Samples Data 


P211 Mari¢ite NaFe**(PO,) 
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Locality: Big Fish River, Yukon Territory, Canada (type locality). 

Description: Light grey massive from the association with vivianite, quartz, wolfeite and apatite. 
The empirical formula is (electron microprobe) Nao 95(Feo.g2Mno.13Mgo.97)(POx). 

Wavenumbers (cm *): 3485w, 3080w, 1620w, 1110sh, 1058s, 1025sh, 1010s, 952s, 940sh, 860sh, 
625, 584, 575, 553s, 462, 422w. 


P212 Messelite Ca ,Fe**(PO,)>-2H,O 
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Locality: Palermo No. 1 mine, Groton, Grafton Co., New Hampshire, USA. 

Description: Radial aggregate of cream-coloured platy crystals from the association with siderite 
and quartz. Confirmed by IR spectrum. The empirical formula is (electron microprobe) 
Caz2.00(F€0.79Mn0.17M80.03)(PO4)2.00:nH20. 

Wavenumbers (cm~ *): 3370sh, 3310sh, 3010, 1607w, 1490w, 1103s, 1030sh, 1010sh, 989s, 939s, 
910, 870sh, 778, 603, 569, 558. 


2.8 Phosphates 1229 


P214 Metaschoderite Al,(PO,4)(VO,)-6H2O 
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Locality: VanNavSan Claim, Eureka Co., Nevada, USA. 


Description: Orange-yellow powdery. 
Wavenumbers (cm~ *): 3565sh, 3410s, 3220sh, 1630, 1140sh, 1041s, 967s, 813w, 747w, 655sh, 
597s, 540sh, 465sh. 


P215 Morinite NaCa>,Al,(PO,)2.(OH)F4:-2H,O 
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Locality: Ognyovka mine, Bakennoe deposit, Kalba range, Eastern Kazakhstan. 

Description: Pink grains from pegmatite. Confirmed by powder X-ray diffraction pattern and IR 
spectrum. 

Wavenumbers (cm _‘): 3490w, 3345, 2975, 2625w, 1602, 1153, 1102, 1052s, 1044s, 993, 957w, 
894, 785w, 759w, 680, 629, 602, 569, 530, 500, 456. 


1230 2 IR Spectra of Minerals and Reference Samples Data 


P216 Meta-autunite Ca(UO>)2(PO,)2-2-6H,O 
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Locality: Synthetic. 
Description: Yellow powdery. Identified by powder X-ray diffraction pattern, IR spectrum and 


qualitative electron microprobe analysis. 
Wavenumbers (cm7 Ù: 3415, 3240sh, 1637, 1124, 1010s, 1000sh, 919s, 844w, 815sh, 600sh, 
542, 460w. 


P217 Wagnerite Mg>(PO,)F 
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Locality: Kyrk-Bulak granite pegmatite, Turkestan range, Osh region, Kyrgyzstan. 

Description: Red grains in pegmatite, in the association with quartz and muscovite. Fe- and Mn-rich 
variety. The empirical formula is (electron microprobe, OH calculated) (Mgo.73Fe 9 6gsMno.57) 
(PO4)1.00F0.700H)o.3- 

Wavenumbers (cm): 3504, 1105sh, 1071s, 1048s, 980sh, 940sh, 900sh, 783w, 615sh, 587, 580, 
495sh, 465, 434w, 398. 


2.8 Phosphates 1231 


P218 Mitridatite CaFe?*+(PO4)202:3H20 
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Locality: Quarry A, Kamysh-Burun deposit, Kerch iron-ore basin, Kerch peninsula, Crimea, 
Ukraine. 

Description: Greenish-yellow pseudomorphs after vivianite crystals, from the association with 
goethite and santabarbaraite. Identified by IR spectrum and qualitative electron microprobe 


analysis. 
Wavenumbers (cm ‘): 3600w, 3320, 1655w, 1590w, 1425w, 1192s, 1150sh, 1130sh, 1025sh, 967s, 
662, 599s, 553, 480sh, 470s. 


P219 Calcioferrite Ca,Mg(Fe**,Al)4(PO4)6(OH)4-12HO 
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Locality: Bruguers, Gava, Baix Llobregat, Barcelona, Catalonia, Spain. 
Description: Greenish-yellow crust. Identified by IR spectrum and qualitative electron microprobe 


analysis. 
Wavenumbers (cm ‘): 3470, 2925, 1639, 1431w, 1113s, 1080sh, 1045s, 1000sh, 958s, 725sh, 
650sh, 630sh, 603, 579, 548, 480sh, 410w. 


1232 2 IR Spectra of Minerals and Reference Samples Data 


P220 Monazite-(Ce) (Ce,La,Nd)(PO,)> 
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Locality: Uranium King mine, Trent Creek, Encampment district, Wyoming, USA. 
Description: Red-brown massive, from the association with albite, quartz and fluorite. The empirical 


formula is (electron microprobe) (Ce .46La9.21 Ndo.21Pro.07Tho.o45mo.02)[(PO4)o.98(S10.4)o.02]. 
Wavenumbers (cm~!): 1091s, 1044s, 995s, 950s, 617, 578, 564, 538. 


P221 Metauranocircite Ba(UQO>,).(PO,4)2-6H,O 
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Locality: Menzenschwand U deposit, near Menzenschwand, Kunkelbach valley, Schwarzwald 
(Black Forest) Mts., Baden-Wurttemberg, Germany. 

Description: Yellow platy crystal. Identified by IR spectrum, powder X-ray diffraction pattern and 
qualitative electron microprobe analysis. 

Wavenumbers (cm ‘): 3460s, 3380s, 1660, 1620, 1540, 1400w, 1112, 1007s, 916, 843, 800, 542, 
460, 390. 


2.8 Phosphates 1233 


P222 Mbonazite-(Ce) (Ce,La,Nd)(PO,)> 
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Locality: Malinovaya Varaka pegmatite, Chupa bay, Chupa pegmatite field, Northern Karelia, 
Karelia Republic, Russia. 

Description: Brownish-yellow grains from the association with Mn-bearing apatite, plagioclase, 
microcline, muscovite and quartz. The empirical formula is (electron microprobe) 
(Ceo.48Lao.30Ndo.09Pr0.03 Tho.12)[(PO4)o.g6(S104)o.14]. 

Wavenumbers (cm~!): 1095s, 1059s, 1013s, 950s, 616, 578, 563, 535, 470sh. 


P223 Metatorbernite Cu**(UO3)>(PO,4)>-8H»O 
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Locality: Adrasman, Karamazar Mts., Sogd region, Tajikistan. 

Description: Green scaly aggregate. Identified by IR spectrum and qualitative electron microprobe 
analysis. 

Wavenumbers (cm ‘): 3405sh, 3345s, 3310sh, 2935, 1650, 1437w, 1101s, 1075s, 996s, 930, 914, 
880sh, 844, 799, 720sh, 695, 610w, 547, 462. 


1234 2 IR Spectra of Minerals and Reference Samples Data 


P224 Stewartite © Mn**Fe°*,(PO,)>(OH)>-8H>O 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany. 

Description: Brownish yellow flattened prismatic crystals from the association with triphylite. 
Confirmed by IR spectrum, powder X-ray diffraction pattern and electron microprobe analysis. 
The empirical formula is Mno 9Mgo,; Fe; .9(PO4)2 o9(OH)2:nH20. The strongest lines of the powder 
X-ray diffraction pattern [d, A (I, %)] are 10.05 (100), 6.76 (90), 5.86 (70), 3.94 (70), 3.047 (70), 
2.596 (60), 2.503 (50). 

Wavenumbers (cm ‘): 3445s, 3365s, 3250sh, 1630, 1069s, 1030sh, 1017s, 1005sh, 963s, 635sh, 
585, 520. 


P225 Montebrasite (Li,Na)Al(PO.)(OH,F) 
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Locality: Goltsovskoe (Goltsy) deposit, Eastern Sayan Mts., Siberia, Russia. 

Description: Grey coarse-grained aggregate. The empirical formula is (electron microprobe) 
(Li,Nao.05)Alo.9g(PO4)1 ool(OH)o.sFo.2]- 

Wavenumbers (cm '): 3515sh, 3386, 1180s, 1130sh, 1093s, 1075s, 1019s, 808, 625sh, 592, 531, 
478s, 400. 


2.8 Phosphates 1255 


P226 Newberyite Meg(HPO,)-3H,O 
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Locality: Searles Lake, San Bernardino Co., California, USA. 
Description: Colourless crystals from the association with northupite. Identified by IR spectrum. 


Wavenumbers (cm): 3520, 3480, 3375, 3275, 2890w, 2485w, 2390w, 1707, 1654, 1432w, 1236, 
1167s, 1062s, 1022s, 899, 885, 735sh, 690, 605sh, 550, 530sh, 507. 


P227 + ‘Tristramite (Ca,U**)(PO,)-2H5O 
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Locality: Maritsa U deposit, Simeonovgrad, Haskovo (Khaskovo) region, Bulgaria. 

Description: Black massive. Identified by electron microdiffraction pattern and chemical composi- 
tion. The empirical formula is (electron microprobe) Hp. 2Cao.5gUp.41;(PO4)1 o0 (OH) o.gFo.2]:nH20. 

Wavenumbers (cm ‘): 3530sh, 3460sh, 3380, 3210, 3000sh, 1620, 1056s, 1000sh, 613, 535, 412w. 


1236 2 IR Spectra of Minerals and Reference Samples Data 


P228 Natrophosphate Na7(PO,).F-19H,O 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 
Description: Soft colourless grains from peralkaline pegmatite. Identified by IR spectrum, powder 


X-ray diffraction pattern and qualitative electron microprobe analysis. 
Wavenumbers (cm ‘): 3400s, 3150sh, 1710sh, 1655, 1450w, 1260w, 1007s, 985s, 740sh, 690, 546. 


P229 Nalipoite NaLi,(PO,) 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Colourless crystals from peralkaline pegmatite. Identified by IR spectrum and powder 
X-ray diffraction pattern. 

Wavenumbers (cm): 1085sh, 1053s, 1022s, 947, 588, 444, 424s. 


2.8 Phosphates 1237 


P230 Ruifrancoite © Ca.(1,Mn**),(Fe°*,Mg,Mn**,Fe**,Al)4Be4(PO4)6(OH)¢:-4H>O 
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Locality: Sapucaia (Proberil) mine, Sapucaia do Norte, Galiléia Co., Minas Gerais, Brazil (type 
locality). 

Description: Botryoidal aggregate of acicular crystals. Holotype sample. Monoclinic, space group 
C2/c, a = 15.911(7), b = 11.894(7), c = 6.625(7), p = 94.5(1)°, V = 125001) A?, Z=2. 
The empirical formula is Ca; g9(Fe°*; 67Mn 43Mgo g6Fe~*o 59Alo,1g)Bea.o0(PO4)6.00(0H)4.75" 
5.15H.O. The ratio Fe**:Fe°* is calculated from Méssbauer spectroscopic data. Dineas = 2.88 
(1) g/cm”, Dea = 2.859 g/cm’. Optically biaxial (+), a = 1.665(3), p = 1.665(3), y = 1.682(3), 
2Vmeas = 0—-10. The strongest lines of the powder X-ray diffraction pattern [d, A (I, %) (hkl)] are 
9.485 (44) (-110), 5.943 (100) (020), 4.821 (65) (310), 3.176 (44) (330), 2.784 (41) (240), 2.643 
(42) (600). 

Wavenumbers (cm~ *): 3600sh, 3580, 3450sh, 3345s, 1660, 1605sh, 1525w, 1100sh, 1088s, 1030sh, 
1015s, 970sh, 819, 760sh, 722, 700sh, 611, 600sh, 559s, 520, 500sh, 440. 


P231 Arrojadite-(KNa) KNa;CaFe**,3Al(PO,), ,(HPO,)(OH)> 
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1238 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Rapid Creek, Richardson Mts., Yukon Territory, Canada (type locality). 

Description: Yellow-brown crystals on quartz. The empirical formula is (electron microprobe) 
Ko.75Nas.00Ca1.o2(Fe 10.05Mg2.63Mino 37) Aly. 13(PO4,HPO4)12.00(OH)2. 

Wavenumbers (cm *): 3500w, 1515w, 1400w, 1100sh, 1081s, 1066s, 1050sh, 1013s, 1000sh, 960, 
902, 659w, 600, 588, 575, 559, 457, 423. 


P232 “Ferrilipscombite” Fe°*Fe°*,(PO,)(OH)> 
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Locality: Anloua, Adamaoua (Adamawa) plateau, Cameroon. 
Description: Dark green massive. Fe°*-analogue (in both sites) of lipscombite? The empirical 


formula is (electron microprobe) Fes 3;Mgo.ogsMno.03(PO4)2.o9(OH,O)>. 
Wavenumbers (cm): 3270, 1165s, 1070s, 1000s, 965sh, 742w, 695w, 600, 458. 


P233 Nabaphite NaBa(PO,)-9H,O 
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2.8 Phosphates 1239 


Locality: Kirovskiy mine, Kukisvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk 
region, Russia. 

Description: Colourless tetrahedral crystals. The empirical formula is (electron microprobe) 
(Nao.93Cao.04)(Bao.63510.36)(PO4)1.00°7H20. 

Wavenumbers (cm ‘): 3280s, 2260w, 1650, 1050s, 1025sh, 1005s, 716, 645, 603, 559, 505sh, 
465sh. 


P234 Nahpoite Na,H(PO,) 
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Locality: Umbozero (Umbozerskiy) mine, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, 
Murnansk region, Russia. 

Description: Colourless grains from peralkaline pegmatite. Identified by powder X-ray diffraction 
pattern and IR spectrum. 

Wavenumbers (cm ‘): 3400w, 2850, 2550sh, 2425, 1800. 1620, 1390w, 1360w, 1315w, 1160s, 
1073s, 950, 862s, 783w, 545, 522, 461, 403. 


P235 Metanatroautunite Na(UQO,)(PO,)-3H,O 
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1240 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Kuruk U deposit, Khodzhent region, Tajikistan. 

Description: Greenish-yellow platy crystals. Identified by IR spectrum, powder X-ray diffraction 
pattern and qualitative electron microprobe analysis. 

Wavenumbers (cm): 3465s, 3370sh, 3280sh, 1662, 1122, 1004s, 920, 816w, 645, 620sh, 595, 
542, 465. 


P236 Olympite LiNas5(POx,)2 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, 
Russia. 

Description: Colourless grains from peralkaline pegmatite, from the association with natrosilite. 
Identified by IR spectrum. 

Wavenumbers (cm~ '): 3410w, 3150w, 1099, 1054s, 1041s, 1031s, 1021s, 1010s, 1003s, 936, 740w, 
600sh, 591, 580sh, 567, 490sh, 476, 394. 


P237  ~=Planerite [Als(PO4)(HPO4)2(OH)s:4H20 
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2.8 Phosphates 1241 


Locality: Chernovskaya Mt., Chernaya river, Verkhnyaya Sysert’, Middle Urals, Russia. 

Description: Light blue massive. The empirical formula is (electron microprobe) 
(Lo.61Cuo.18Z00.17Ca0.04)(Als sgFeo.40Mg0.03)( PO4,HPO.)4.00(OH)3-2H20. 

Wavenumbers (cm~ '): 3580sh, 3515, 3475, 3450sh, 3310, 3090, 1635, 1585, 1190sh, 1174s, 1110s, 
1091s, 1065sh, 1050sh, 1015, 902w, 836, 800sh, 783, 710sh, 645, 625, 592, 565, 540s, 484, 451, 410. 


P238  Phosphohedyphane  Ca>Pb3(PO,)3Cl 
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Locality: Ken’-Choku deposit, Karkaralinsk, Karagandy region, Kazakhstan. 

Description: Grey crusts on pyromorphite crystals. The empirical formula is Pb3 ;;Cay;.go[(PO.)2.97 
(S104)0,05(ASO4)0,03(CO3)o.05]Clo.gs(OH)o.15-nH20. 

Wavenumbers (cm): 3540sh, 3410w, 1640w, 1445w, 1370sh, 1067s, 999s, 939, 814w, 588, 
547, 450w. 


P239 ‘“Hydroxylphosphohedyphane” Ca ,Pb3(PO,)3(OH) 
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1242 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Lepkhe-Nelm Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: OH-dominant analogue of phosphohedyphane. Grey massive. The empirical formula is 
(Pb3.2Ca1 3Sr0.1 Yo.1Nao.1)[(PO4)2.1(S104)0.8(SO4)o0.1](OH,H20)9 gClo.2. 

Wavenumbers (cm~ *): 3550w, 3420, 1650w, 1084s, 1003s, 940sh, 880sh, 621w, 592, 552, 475w. 


P240 Fluorapatite COQ3-rich = (Ca,H»O,L1)s(PO4,CO3)3(F,OH,H2O) 
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Locality: Flux quarry, Partizanski, Kerch iron-ore basin, Kerch peninsula, Crimea, Ukraine. 
Description: Brown pseudomorph after coprolite of otter. Identified by IR spectrum. 


Wavenumbers (cm): 3395, 3250sh, 2950w, 1600sh, 1480sh, 1460, 1425, 1200sh, 1175sh, 1085sh, 
1043s, 963, 864, 603s, 578, 565sh, 448w. 


P241 Tiptopite K(Li,Na,Ca)sBe6(PO4)6(OH)2:H20 
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Locality: Tip Top pegmatite, near Custer, South Dakota, USA (type locality). 

Description: Colourless acicular crystals from the association with beryl, quartz and a roscherite- 
group mineral. The empirical formula is Ky 45Na2.85Cao.5s6LixBe6(PO4)6.00(0H,H20),. 

Wavenumbers (cm *): 3485, 3315, 2930w, 1610w, 1190sh, 1060s, 1035sh, 790sh, 760, 725sh, 700, 
595, 568, 522, 495, 420w. 


2.8 Phosphates 1243 


P242 Paravauxite Fe~*Al,(PO,4)2(OH)>-8H5O 
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Locality: Siglo Veinte mine, Llallagua, Rafael Bustillo province, Potosi department, Bolivia 
(type locality). 

Description: Blue crystals from the association with quartz, vauxite, sigloite and wavellite. Identified 
by IR spectrum and powder X-ray diffraction pattern. 

Wavenumbers (cm *): 3590, 3550, 3420s, 3270, 3000sh, 1650, 1155, 1051s, 1033s, 1000sh, 970sh, 
730sh, 705sh, 650, 589, 531, 457, 373. 


P243 = Fluorapatite CO3-rich =(Ca,H>O,L1)5(PO4,CO3)3(F,OH,H2O) 
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Locality: Devonian sediments of the northwestern part of the Russian platform. 

Description: Pseudomorph after fishbone. Identified by IR spectrum. The empirical formula is 
(Ca4 6REEo,.1Nao_.1)[(PO4)2.65(CO3)0.3(AlO4)o.05]LF1.s(H20)o.5]-1H20. 

Wavenumbers (cm '): 3420, 3240sh, 2926w, 2000w, 1610w, 1458, 1427, 1096s, 1039s, 965, 867w, 
605, 577, 568, 470w. 


1244 2 IR Spectra of Minerals and Reference Samples Data 


P244 “Oxyberaunite” (Fe°*,Mn)Fe**;(PO,)4(OH)¢-5H>O (?) 
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Locality: Rotlaufchen mine, Waldgirmes, Germany. 

Description: Brown prismatic crystals. Identified by qualitative electron microprobe analysis and IR 
spectrum. Related to beraunite. Needs further investigation. 

Wavenumbers (cm *): 3550, 3510, 3280, 2950sh, 1627, 1150sh, 1065sh, 1034s, 1020sh, 988s, 963s, 
935s, 673, 592, 570sh, 505, 475sh. 


P245 = Sidorenkite Na3Mn**(PO,)(CO3) 
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Locality: Umbozero (Umbozerskiy) mine, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, 
Murnansk region, Russia. 

Description: Pink crystal from the association with aegirine, albite, korobitsynite, elpidite, 
natroxalate and sphalerite. Identified by electron microprobe analysis and IR spectrum. 
The empirical formula is Naz gs5Cag 17MNo 99 Feo 92(PO4)1 —po(CO3) x. 

Wavenumbers (cm~'): 1522s, 1413s, 1389, 1110s, 1043s, 1022s, 956w, 870, 718, 693w, 626, 576, 
549, 473. 


2.8 Phosphates 1245 


P246 Goyazite  SrAl3(PO,4)2(OH,H20)¢ 
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Locality: Edison Bird claim, Utahlite Hill, Lucin district, Pilot range, Box Elder Co., Utah, USA. 
Description: White crystals from the association with variscite. Confirmed by IR spectrum. 


Wavenumbers (cm ‘): 3380sh, 3300, 3110s, 2590, 2400, 2300sh, 1655w, 1485w, 1415w, 1320, 
1217, 1167, 1107s, 1036s, 860, 810, 610s, 585sh, 503, 463. 


P247 = Eosphorite MnAl(PO,)(OH)2:2H.,O 
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Locality: Viitaniemi pegmatite, Erajarvi area, Orivesi, Finland. 

Description: Rose-coloured grains in pegmatite, in the association with albite and quartz. Identified 
by electron microprobe analysis and IR spectrum. The empirical formula is Mng94Alo.og 
Feo.07(PO4)1.00(OH)2-1H20. 

Wavenumbers (cm~ '): 3455, 3320, 3055, 1625w, 1162, 1090sh, 1081s, 1035s, 983, 934, 907s, 690, 
655, 621, 609, 601, 573, 472, 440. 


1246 2 IR Spectra of Minerals and Reference Samples Data 


P248 Planerite LIAI6(PO.)2(HPO.)2(OH):-4H5O 
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Locality: Chernovskaya Mt., Chernaya river, Verkhnyaya Sysert’, Middle Urals, Russia. 

Description: Light blue massive. The empirical formula is (electron microprobe) (Llo.64CUo.15 
Zno,13Cao,0g)(Als.77Feo.23)(PO4,HPO.)4.00(OH)3:-nH20. 

Wavenumbers (cm ~'): 3585sh, 3510, 3460, 3350sh, 3260sh, 3100sh, 1625w, 1570w, 1174s, 
1115sh, 1092s, 1070sh, 836w, 775w, 635, 587, 540, 480, 435, 420w. 


P249 Olgite (Ba,Sr)(Na,Sr,REE).Na(PO,)> 
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Locality: Karnasurt Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia (type 
locality). 

Description: Light green grains from the association with natrosilite and analcime. Holotype sample. 
The crystal structure is solved. Trigonal, space group P3, a = 5.565(2), c = 7.050(3) A, Z=1. 
The empirical formula is Nay 00Sr0.47Bao.42La0.03Ca0.02K0.02Mn0.02C€0.01P0.9904. Dmeas = 3.94 g/ cm’, 
Deae = 3.96 g/cm’. Optically uniaxial (—), œ = 1.623(3), e = 1.619(3). The strongest lines of the 
powder X-ray diffraction pattern [d, A (I, %)] are 2.842 (100), 2.763 (100), 1.982 (63), 3.97 (41), 1.607 
(37b), 1.647 (30), 6.99 (26). 

Wavenumbers (cm *): 1100sh, 1035s, 1015sh, 947, 575sh, 560s, 460w, 410sh. 


2.8 Phosphates 1247 


P250 ‘*Pseudo-autunite”’ (H30)4Ca5(UO>)(PO.4)4-5H 2O (?) 
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Locality: Vuoriyarvi massif, Northern Karelia, Russia (type locality). 

Description: Yellow platelets. Specimen No. 69822 from the Fersman Mineralogical Museum of the 
Russian Academy of Sciences, Moscow, Russia. Discredited mineral species. Needs further 
investigation. The band at 1,400 cm™' can be due to NH,* or H*. 

Wavenumbers (cm ‘): 3530sh, 3470, 3250sh, 3155, 1640, 1400, 1135, 1121, 1057, 1008s, 918, 
875sh, 790sh, 601w, 587w, 542, 526, 460sh. 


P251  Pseudomalachite Cu**;(PO,)>(OH), 
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Locality: Mednorudyanskoe Cu deposit, Nizhniy Tagil, Middle Urals, Russia. 

Description: Green crust from the association with libethenite and malachite. Identified by IR 
spectrum. 

Wavenumbers (cm ‘): 3448, 3392, 1505w, 1490sh, 1370w, 1315w, 1097s, 1030s, 1001s, 952, 888, 
809, 757, 609s, 550, 524, 510, 495w, 478, 460sh, 445, 415, 395w. 


1248 2 IR Spectra of Minerals and Reference Samples Data 


P253 Struvite (NH,4)Meg(PO,) : 6H,O 
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Locality: From canned hunchback salmon. 
Description: Hemimorphic crystals. Identified by IR spectrum. 


Wavenumbers (cm~ '): 3580sh, 3470sh, 3235s, 3100sh, 2980s, 2400w, 1780sh, 1682, 1603, 1468, 
1436, 1003s, 892, 761, 695sh, 571, 460w, 440sh. 


P254 Switzerite (Mn**,Fe7*)3(PO,)>-7H,O 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany. 

Description: Brownish massive. Possibly intergrowth with another phosphate. The strongest lines of 
the powder X-ray diffraction pattern [d, A (I, %)] are 11.11 (100), 8.47 (50), 3.26 (80), 2.89 (70), 
2.34 (60), 2.12 (60). 

Wavenumbers (cm~ "): 3487, 3405, 3335, 3180, 3020, 1695sh, 1665sh, 1645, 1130, 1083s, 1021s, 
998, 970sh, 952s, 905sh, 806w, 690sh, 651, 578, 516, 490, 477, 455sh. 


2.8 Phosphates 1249 


P255  Sasaite (AI,Fe°*)¢(PO1,SO4)5(OH)3-35H»O 
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Locality: Breitenau mine, Hochlantsch, St. Jakob-Breitenau, Styria, Austria. 


Description: Pale blue spherulitic crust. 
Wavenumbers (cm ‘): 3430s, 3220sh, 1635, 1394w, 1170sh, 1110s, 1090sh, 1060sh, 1016s, 920w, 
727w, 602, 525, 480. 


P256 Sigloite | Fe°‘Al,(PO,)2(OH)3-7H»O 
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Locality: Siglo Veinte mine, Llallagua, Rafael Bustillo province, Potosi department, Bolivia (type 
locality). 

Description: Brownish-orange pseudomorph after paravauxite crystal. Confirmed by IR spectrum. 

Wavenumbers (cm '): 3540sh, 3440, 3250, 3145, 1635, 1398w, 1200sh, 1155sh, 1077s, 1051s, 
1010sh, 935sh, 649, 564, 460, 447. 


1250 2 IR Spectra of Minerals and Reference Samples Data 


P257  Satterlyite  (Fe**,Mg),2(PO4);(HPO,)(OH,O), 
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Locality: Big Fish River, Yukon Territory, Canada (type locality). 

Description: Light brown columnar aggregate from the association with quartz. Identified by IR 
spectrum. The empirical formula is (electron microprobe) (Feo »Mg> oMno3Cag2)(POxz, 
HPO4)6.00(OH,O)e. 

Wavenumbers (cm *): 3530, 1190sh, 1105sh, 1059s, 1013s, 960sh, 919, 816, 760sh, 621, 592, 570, 
541, 508, 545, 410. 


P258 Smrkovecite Bi,(PO,)O(OH) 
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Locality: Old dumps near As—U deposit Smrkovec, Slavovsky Les Mts., near Mariánské Lázně, 
Czech Republic (type locality). 

Description: Brown spherical aggregates from the association with quartz, bismutite and petitjeanite. 
Identified by powder X-ray diffraction pattern, IR spectrum and semiquantitative electron micro- 


probe analysis. 
Wavenumbers (cm~ *): 3325w, 3075w, 1036s, 1002s, 965sh, 920sh, 796, 781, 574, 557, 545sh, 
462, 410w. 


2.8 Phosphates 1251 


P259 Santabarbaraite Fe°*3;(PO,),(OH)3-5H>O 
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Locality: Castelnuovo mine, Santa Barbara lignite area, Upper Arno River valley, southeast of 
Florence, Italy. 

Description: Brown pseudomorphs after vivianite crystals from the association with rodolicoite. 
Identified by IR spectrum. Amorphous. The empirical formula is (electron microprobe) 
Fez sMno 2Mgo.1(PO4)2.0(OH)3-7H20. 

Wavenumbers (cm *): 3240s, 2360sh, 1633, 1023s, 790w, 580sh, 540, 468, 420, 375. 


P260 Sincosite Ca(V**O5)>(PO,4)>-5H5O 


0.9 
a 07 
O 
= 
fao] 
R= 
= 
N 
S 0.5 
i 
= 
0.3 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Ross Hannibal mine (North Star mine), Lead district, Lawrence Co., South Dakota, USA. 

Description: Green platy crystals from the association with minyulite. Identified by IR spectrum. 

Wavenumbers (cm~ *): 3450, 3245, 2995, 1690sh, 1617, 1555sh, 1132, 1047s, 1018s, 1000s, 990sh, 
930sh, 860sh, 675, 595sh, 549, 460sh, 411. 


1252 2 IR Spectra of Minerals and Reference Samples Data 


P261  Schoonerite ZnMn7*Fe**,Fe**(PO,)3(OH)>-9H>O 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany. 

Description: Tan lath-like crystals from the association with rockbridgeite. The empirical formula is 
(electron microprobe) Zino g2Mnj_2Fe2 997™Mgo.o2Cao.o2(PO4)3.00(OH)2-nH20. 

Wavenumbers (cm~!): 3290s, 3030sh, 1640, 1560sh, 1057, 990sh, 592, 543, 467. 


P262 Triphylite LiFe**(PO,) 
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Locality: Ak-Kezen’ pegmatite, Belogorskii town, Kalba range, Eastern Kazakhstan. 

Description: Grey single-crystal grain. The empirical formula is (electron microprobe) 
Li(Feo 6: Mno 35Mgo.04)(PO4)1.00- 

Wavenumbers (cm '): 1139, 1094s, 1049s, 987s, 940, 637, 577, 548, 494, 465. 


2.8 Phosphates 1253 


P263 Tarbuttite Zn,(PO,)(OH) 
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Locality: Kabwe (Broken Hill) mine, Kabwe (Broken Hill), Central province, Zambia (type locality). 
Description: Colourless short-prismatic crystals from the association with hemimorphite and 


scholzite. Identified by IR spectrum and qualitative electron microprobe analysis. 
Wavenumbers (cm *): 3438, 1092s, 1031s, 1003s, 959s, 913s, 805, 606, 586, 522w, 452, 433, 397w. 


P264 Rhabdophane-(Ce)  (Ce,La)(PO,)-H,O 
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Locality: Umbozero (Umbozerskiy) mine, Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, 
Murnansk region, Russia. 

Description: Yellow fine-grained pseudomorph after belovite-(Ce) from the association with 
ussingite, murmanite, manganoneptunite and gonnardite. The empirical formula is (electron 
microprobe) (Ceo 49La9 30Ndo,ogPro.05Cao.osSto.05 Tho.01)[(PO4)o0.92(S104)0.08]-7H20. 

Wavenumbers (cm~!): 3440, 1630, 1066s, 960sh, 613, 570w, 541, 462w. 


1254 2 IR Spectra of Minerals and Reference Samples Data 


P265 Rhabdophane-(La)  (La,Ce)(PO,)-H,O 
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Locality: Lepkhe-Nelm Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Yellow fine-grained aggregate from the association with Monazite-(La) and natrolite. 
The empirical formula is (Lag.52Ceo.21;Ndo.12Pro.9sCag.ogSto.02)[(PO4)o.9(CO3),]:7H2O. Contains 
admixture of monazite-(La). 

Wavenumbers (cm~ *): 3390, 1638, 1475w, 1390w, 1130sh, 1055sh, 1031, 1004s, 955s, 885sh, 617, 
578, 563, 535, 470. 


P266  Landesite Fe°*Mn**,(PO,).(OH)-2H,O 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfälzer Wald, Upper Palatinate, Bavaria, 
Germany. 

Description: Light brown transparent crystals. The empirical formula is (electron microprobe) 
Mn,57Fe1.37Cag.o3Mno.93(PO4)2.00(OH)-nH20. 

Wavenumbers (cm 7‘): 3450, 3235w, 2510w, 2235w, 1890, 1630w, 1573, 1053s, 1014s, 761, 745sh, 
656w, 596, 568, 560sh, 445w, 401w. 


2.8 Phosphates 1255 


P267 Rockbridgeite Fe**Fe°*,(PO,)3(OH); 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany. 

Description: Dark green radial aggregate. The empirical formula is (electron microprobe) 
(Feo 91Mno 04M g0,.03)(Fe3.92Alo.08)(PO4)3.00(OH)s. 

Wavenumbers (cm~ *): 3575, 3555sh, 3240, 3030sh, 1575w, 1135sh, 1054s, 1021s, 967s, 890sh, 
749, 605sh, 597, 565, 551, 490sh, 432, 412. 


P268 Roscherite Ca>(Mn,Fe**,Fe**,Mg,Al,Zn)sBe4(PO4)6(OH)4-6H»O 
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Locality: Ungursai Ta deposit, Kalba range, Eastern Kazakhstan region, Kazakhstan. 

Description: Brown spherulites from the association with tantalite-(Mn). The empirical formula is 
(electron microprobe) Ca, 9(Fe29.Mn> 4Zn0.1)Be4(PO3)6.0(H20,0H);io. The valency of Fe was not 
determined. In case Fe**:Fe°* > 4.8, this formula could correspond to greifensteinite. 

Wavenumbers (cm '): 3460sh, 3325, 2950sh, 1630, 1090sh, 1028s, 826, 740sh, 679, 605sh, 573, 
515w. 


1256 2 IR Spectra of Minerals and Reference Samples Data 


P269 Hurlbutite CaBe,(PQO,), 
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Locality: Viitaniemi pegmatite, Eräjärvi pegmatite, Orivesi, Finland. 

Description: Light brown granular aggregate from the association with montebrasite and beryllonite. 
Contains additional groups co~ and (OH)4*~. 

Wavenumbers (cm~!): 3605, 1453w, 1427w, 1192, 1155sh, 1124s, 1102s, 1071s, 1043s, 1004s, 
898w, 836, 777, 755, 720, 688, 638w, 615, 600, 589, 574s, 543, 510sh, 498, 462, 390w. 


P270  Viitaniemiite | Na(Ca,Mn)Al(PO,)(F,OH)>(OH) 
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Locality: Viitaniemi pegmatite, Erajarvi pegmatite field, Orivesi, Finland. 

Description: Colourless grains from the association with eosphorite, fluorapatite, crandallite, 
montebrasite and morinite. Holotype sample. The crystal structure is solved. Monoclinic, space 
group P2,ı/m;, a = 5.457(2), b = 7.1912), c = 6.3362) À, B = 109.36(3)°, V = 251.68 A}, 
Z=2. The empirical formula 1s (Nao .91Ko,01)(Cao.64Mn**o 36Fe~*o.02Mg0.02)Ah.07Po.9704.11 
[Fi 57(0OH); 33]. Dmeas = 3.245 g/cm’, Doae = 3.242 g/cm’. Optically biaxial (—), a = 1.557, 


2.8 Phosphates 1257 


p = 1.565,y = 1.571, 2Vineas = —81°. The strongest lines of the powder X-ray diffraction pattern 
[d, A (I, %)] are 2.883 (100), 2.937 (56), 3.223 (46), 2.160 (40), 2.569 (35), 4.885 (33), 1.915 (28). 

Wavenumbers (cm '): 3337, 3000w, 1600w, 1183, 1095sh, 1054s, 985sh, 896w, 785w, 760sh, 657, 
623, 592, 580, 535sh, 502, 478, 412. 


P271 Triplite © Mn**,(PO,)F 
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Locality: Viitaniemi pegmatite, Eräjärvi pegmatite, Orivesi, Finland. 
Description: Crimson massive from the association with metavivianite and dufrenite. The empirical 


formula is (electron microprobe, OH calculated) (Mn, .82F€0.16)(PO34)1.00[F0.98(0H)o.02]. 
Wavenumbers (cm~?): 1160sh, 1080sh, 1055s, 1036s, 970sh, 615sh, 595sh, 578, 443. 


P272  Sicklerite Li,_,.(Mn**,Fe°*)(PO,) 
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Locality: Tastyg deposit, Tuva Republic, Eastern Siberia, Russia. 

Description: Brown massive from the association with albite and spodumene. The empirical formula 
is (electron microprobe) Li,(Mng 77Feo.19)(PO4). 

Wavenumbers (cm *): 3360w, 1625w, 1205sh, 1077s, 1050sh, 1003s, 937s, 668, 644, 574, 528, 458. 


1258 2 IR Spectra of Minerals and Reference Samples Data 


P273  Senegalite Al.(PO,)(OH)3-H,O 
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Locality: Kourou Diakouma (Kouroudiako) Mt., Saraya, Falémé River basin, Tambacounda region, 
Senegal (type locality). 

Description: Colourless crystals from the association with turquoise and variscite. The empirical 
formula is (electron microprobe) Al; 95Feo.97(PO4)1 90(OH)3:nH20. 

Wavenumbers (cm~‘): 3610, 3503, 3330, 3260, 3205sh, 3090, 1677, 1196s, 1162, 1137, 1083s, 
1070sh, 1030s, 1014s, 925, 878, 857w, 835sh, 725sh, 712, 630, 610sh, 570sh, 555s, 495sh, 478s, 
470sh, 440sh, 413. 


P274 Rimkorolgite Mgs5Ba(PO,)4-8H.,O 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia (type locality). 

Description: Light brown prismatic crystals from dolomite carbonatite, from the association with 
collinsite, bobierrite, CO3- and OH- rich fluorapatite and pyrite. Identified by IR spectrum. The 
band at 2,010 cm~' indicates the presence of acid phosphate groups. The empirical formula is 
(electron microprobe) H,(Bag.g3Sro,09Cao.o2)(Mg4.soFeo,.11Mno.o6)(PO4)4.00°7H20. 


2.8 Phosphates 1259 


Wavenumbers (cm *): 3530sh, 3370sh, 3280, 3010, 2010, 1900sh, 1700sh, 1650, 1098s, 1072s, 
1013s, 994s, 861, 803, 726w, 605sh, 594, 564sh, 535sh, 510w, 476, 420sh, 404. 


P275 Triplite © Mn*,(PO,)F 
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Locality: Viitaniemi pegmatite, Erajarvi pegmatite field, Orivesi, Finland. 
Description: Brownish-red massive from the association with microcline, elbaite, fluorapatite and 
lepidolite. Identified by IR spectrum and electron microprobe analysis. The empirical formula is 


(Mn, .77Feo.23)(PO4)1.00F 1.02. 
Wavenumbers (cm~!): 1137, 1095sh, 1059s, 1037s, 974, 632, 621, 595sh, 576, 550sh, 442, 400w. 


P276 Triploidite ©Mn**,(PO,)(OH) 
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Locality: Kyrk-Bulak granite pegmatite, Turkestan range, Osh region, Kyrgyzstan. 


Description: Brown massive. Identified by IR spectrum and qualitative electron microprobe analysis. 
Wavenumbers (cm *): 3497, 1090sh, 1055sh, 1035s, 1010sh, 953, 920sh, 867, 752w, 599, 567, 490. 


1260 2 IR Spectra of Minerals and Reference Samples Data 


P277 Reichenbachite © Cu**,(PO,)2(OH), 
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Locality: Kipushi mine, Kipushi, Katanga (Shaba), Democratic Republic of Congo (Zaire). 
Description: Green botryoidal crust from the association with kipushite. Identified by IR spectrum. 


Wavenumbers (cm '): 3395, 1485w, 1355w, 1315w, 1096s, 1040s, 988s, 957, 925, 838, 763, 615sh, 
603, 545, 505, 449. 


P278 Tarbuttite Zn .(PO,)(OH) 
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Locality: Kabwe (Broken Hill) mine, Kabwe (Broken Hill), Central province, Zambia (type locality). 
Description: Colourless short-prismatic crystals from the association with scholzite. Identified by IR 


spectrum. 
Wavenumbers (cm ‘): 3440, 1700w, 1592w, 1093s, 1033s, 1004s, 959s, 914s, 805, 607, 586, 523w, 
450, 433, 397w. 


2.8 Phosphates 1261 


P279 Tavorite LiFe°*(PO,)(OH,F) 
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Locality: Tip Top pegmatite, near Custer, South Dakota, USA. 
Description: Green massive, fine-grained aggregate. Confirmed by IR spectrum. 


Wavenumbers (cm~ *): 3260, 1090sh, 1030s, 983s, 794, 615sh, 597, 571, 500, 456, 419. 


P280 Ferristrunzite © Fe°*Fe°*,(PO,).(OH)3-5H,O 
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Locality: B224 Road cut, Aprath castle, Wuppertal, North Rhine-Westphalia, Germany. 
Description: Straw-yellow acicular crystals. Confirmed by IR spectrum and qualitative electron 


microprobe analysis. 
Wavenumbers (cm™‘): 3470, 3380, 3230, 3120sh, 2950sh, 2660sh, 1610, 1555, 1104, 1060sh, 
1020sh, 1005s, 985sh, 866, 724, 649, 584, 517, 450w. 


1262 2 IR Spectra of Minerals and Reference Samples Data 


P281  Phosphosiderite Fe°t(PO,):2H>O 
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Locality: Folgosinho, Gouveia, Guarda district, Portugal. 

Description: Brownish platy crystals from the association with strengite and benyacarite. Identified 
by IR spectrum and electron microprobe analysis. The empirical formula is (Fep.o5Mgo.93Mno 01) 
(PO4)1 00H20. 

Wavenumbers (cm ~‘): 3490sh, 3370, 3085, 2660sh, 1630, 1117, 1016s, 1000s, 850sh, 760, 605sh, 
582, 545, 460. 


P282  Ferroalluaudite © Nal(Fe**,Mn**)Fe**,(PO,)3 
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Locality: Ran6, Södermanland, Sweden. 
Description: Very dark blue, massive. Identified by IR spectrum and qualitative electron microprobe 


analysis. 
Wavenumbers (cm *): 1100sh, 1077s, 1040sh, 1002s, 943s, 596, 578, 548, 518w, 470, 430. 


2.8 Phosphates 1263 


P283 Phosphuranylite KNa(H20O)3(UO2)7(PO4)404:8H20 (?) 
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Locality: An unknown locality in Kazakhstan. 

Description: Original material of structural investigation (Shashkin D.P., Sidorenko G.A. Doklady 
Akademii Nauk SSSR, 1975, vol. 220, pp. 1161-1164, in Russian). 

Wavenumbers (cm~ '): 3510sh, 3400, 3200sh, 1655sh, 1628, 1395w, 1110sh, 1069s, 987s, 902, 878, 
789w, 588, 538, 522, 450. 


P284 =Fluorapatite Cas5(PO,)3F 
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Locality: Shishimskie Mts., South Urals, Russia. 

Description: Yellow crystal from the association with calcite, magnetite, clinochlore and vesuvian- 
ite. Si- and S-rich variety. The empirical formula is (electron microprobe, OH calculated) 
(Cag o4Nao.0sMno o2)[(PO4)2.17(S104)0.46(SO4)0.371Fo.7Clo.15(OH)o.15. The IR spectrum confirms 
the presence of SO," (the bands at 1,153, 1,137, 646 and 625 cm‘) and SiO, (the bands at 
947, 926 and 519 cm’). 

Wavenumbers (cm7'): 3540w, 3330w, 1153, 1137, 1085sh, 1040s, 960sh, 947, 926, 646, 625, 603, 
572, 519, 460. 


1264 2 IR Spectra of Minerals and Reference Samples Data 


P285  Phosphoferrite Fe**Fe**,(PO,)>-3H,O 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany (type locality). 

Description: Dark brownish-green massive from the association with ludlamite. 

Wavenumbers (cm '): 3460, 3190, 2650, 2250w, 1890, 1625w, 1577, 1050sh, 1022s, 1010sh, 
955sh, 765, 750sh, 660w, 597, 570, 470. 


P286 Phosphophyllite © Zn,(Fe**,Mn**)(PO,)>-4H,O 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany (type locality). 
Description: Pale green crystals. Identified by IR spectrum and qualitative electron microprobe 


analysis. 
Wavenumbers (cm '*): 3565, 3250, 3145, 1667w, 1607, 1323w, 1252w, 1131s, 1068s, 1032s, 1002s, 
938s, 636, 573, 525sh. 


2.8 Phosphates 1265 


P287 _ Fillowite | Na>Ca(Mn**,Fe~*)4(PO,)<¢ 
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Locality: Ankole pegmatite field, Kabira, Mbarara district, Uganda. 

Description: Brown massive. Identified by IR spectrum. The empirical formula is (electron micro- 
probe) Naz o2(Cao.92Mno 0g)(Mn3_52Fe3 32M go. 15)(PO.4)e.00- 

Wavenumbers (cm~!): 1149, 1117s, 1069s, 1036s, 991s, 955s, 940sh, 905sh, 645sh, 619, 584, 551, 
495sh, 476w. 


P288  Ferristrunzite © Fe°*Fe°*,(PO,).(OH)3-5H,O 
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Locality: Blaton, Hainault, Belgium (type locality). 

Description: Straw-yellow radial aggregates. Confirmed by IR spectrum and qualitative electron 
microprobe analysis. 

Wavenumbers (cm~ *): 3465, 3365, 3150sh, 1615, 1103s, 1060sh, 1003s, 871, 722, 649, 622, 585, 
513, 473, 442. 


1266 2 IR Spectra of Minerals and Reference Samples Data 


P289 = Fluorapatite Cas5(PO,)3F 
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Locality: Aldan shield, Siberia, Russia. 
Description: Green crystal. The empirical formula is (electron microprobe) (Ca493Nao.08) 


[(PO4)2.94(SO4)o0.06]F 1.0. 
Wavenumbers (cm~!): 1088s, 1080s, 1043s, 1030sh, 961, 606, 568, 474. 


P290 Whiteite-(CaFeMg) CaFe**Mg,Al,(PO,)4(OH)>-8H>O 
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Locality: Rapid Creek, Dawson mining district, Yukon territory, Canada. 

Description: Light brown tabular crystal. Confirmed by IR spectrum and electron microprobe 
analysis. The empirical formula is (Cao.96Nao.o7)(Feo.9sCao.02)(M81.81Feo.19)(Ali 96F€0.04) 
(PO4)4.00(OH)2-nH20. 

Wavenumbers (cm~ *): 3510, 3210, 1650sh, 1625, 1550, 1133s, 1096s, 1015sh, 979s, 730sh, 657, 
617, 568, 510, 465, 397. 


2.8 Phosphates 1267 


P291  Ushkovite MgFe**,(PO,4)2(OH)-8H5O 
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Locality: Linopolis, Divino das Laranjeiras, Minas Gerais State, Brazil. 

Description: Orange split crystals from the association with albite, quartz, lepidolite, beryllonite, 
moraesite and atencioite. Confirmed by IR spectrum and electron microprobe analysis. The 
empirical formula is Mg, go(Fe;.99Alp.91 )(PO4)2.09(OH)2:nH20. 

Wavenumbers (cm~ *): 3575, 3510, 3400, 3315sh, 3265, 2980, 1650, 1610sh, 1065s, 1043s, 995s, 
980sh, 930sh, 830sh, 680, 615, 529, 480, 452. 


P292 Uralolite Ca>Be,(PO,4)3(OH)3:-5H,O 
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Locality: Boevskoe Be deposit, Kamensk-Ural’skii, Chelyabinsk region, South Urals, Russia (type 
locality). 

Description: White spherulites with radial structure from the association with crandallite, moraesite 
and apatite. Identified by IR spectrum. Contains little admixture of glucine. 

Wavenumbers (cm~ '): 3545, 3450, 3350sh, 1638, 1148, 1119s, 1085s, 1045s, 1012s, 995sh, 862, 
808, 749, 700, 614, 589, 560, 520, 497. 


1268 2 IR Spectra of Minerals and Reference Samples Data 


P293 Uralolite Ca>B C4 (PO,4)3(OH)3 : 5H,O 
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Locality: Boevskoe Be deposit, Kamensk-Ural’skii, Chelyabinsk region, South Urals, Russia 
(type locality). 
Description: Brownish-yellow acicular crystals from the association with crandallite. Identified by 


IR spectrum. 
Wavenumbers (cm~'): 3570sh, 3520, 3460, 3415, 3370sh, 3315, 1640, 1160sh, 1127s, 1096s, 
1090sh, 1049s, 1040sh, 1010s, 992s, 856, 810, 796, 700, 618, 587, 550sh, 521, 495, 480sh. 


P294 Ulrichite ©CaCu~*(UO,)(PO,)2-4H2O 
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Locality: Lake Boga granite quarry, Victoria, Australia (type locality). 

Description: Light green acicular crystals. 

Wavenumbers (cm~ *): 3520, 3425, 1650, 1630sh, 1465w, 1440w, 1405w, 1145sh, 1090sh, 1078s, 
1045s, 1035sh, 1012s, 994s, 888, 806, 648, 604, 566, 540, 470sh. 


2.8 Phosphates 1269 


P295 Scholzite CaZn>(PO4)2-2H»,O 
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Locality: Reaphook Hill, Martins Well, South Flinders Ranges, South Australia, Australia. 

Description: Radial aggregate of colourless flattened prismatic crystals. Confirmed by IR spectrum 
and electron microprobe analysis. The empirical formula is Caop95Znj97Mgo.04Mno .02F€0.01 
(PO4)2.00°NH20. 

Wavenumbers (cm ‘): 3420, 3325, 3250sh, 1655w, 1110s, 1055s, 1024, 1006s, 960, 931, 770w, 
690sh, 639, 585, 544, 416w. 


P296 Churchite-(Y) Y(PO4)2:2H5,O 
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Locality: Svetlinskii pegmatite quarry, Svetlyi, near Plast, Kochkar’ district, Chelyabinsk region, 
South Urals, Russia. 

Description: Pink spherulitic crust from the association with lithiophorite. Confirmed by IR spectrum 
and qualitative electron microprobe analysis. CO3” -bearing variety. 

Wavenumbers (cm '): 3360, 3150, 1715, 1640, 1480, 1460sh, 1405, 1065s, 1018s, 973, 860w, 747, 
644, 530, 470sh. 


1270 2 IR Spectra of Minerals and Reference Samples Data 


P297 = Chernikovite (H30)(UO2)(PO,):3H2,O 
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Locality: Djedeli U deposit, Kazakhstan. 

Description: Yellow platy crystal. Confirmed by IR spectrum and electron microprobe analysis. The 
empirical formula is (H30),Cao.12Nao.og(UO2)1.15[(PO4)0.97(AS8O4)9.03]:2H2O. The hydronium 
cations are partly dissociated: the bands at 1,730 and 1,402 cm! correspond to H3O* and H*, 
respectively. 

Wavenumbers (cm ‘): 3350, 3230sh, 1730, 1675, 1402ww, 1113s, 1006s, 925s, 824w, 680sh, 627, 
545, 465w. 


P298 Childrenite Fe**Al(PO4)(OH)>-H.O 
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Locality: Palermo No. 1 mine, Groton, Grafton Co., New Hampshire, USA. 

Description: Yellow crystal. The empirical formula is (electron microprobe) (Feg 56Mno.42Mgo 05) 
(Alo.97Feo.03)(PO4)1.00(OH)2-nH20. 

Wavenumbers (cm~ *): 3420, 2900sh, 1614w, 1175sh, 1075sh, 1033s, 940s, 656, 611, 572, 470, 380w. 


2.8 Phosphates 1271 


P299 Zwieselite (Fe7*,Mn)>(PO,)F 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany. 

Description: Orange-brown grain. Identified by IR spectrum and electron microprobe analysis. 
The empirical formula is (Fe;.9;1Mno g4Mgo.03C€ao.04)(PO4)1 ool Fo.9s(OH)o.05]. 

Wavenumbers (cm *): 3320w, 1090sh, 1055sh, 1039s, 972, 615sh, 579, 454. 


P300 Leucophosphite | NaFe°*>(PO,),(OH):2H5O 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany. 

Description: Yellow crystals. Identified by IR spectrum and electron microprobe analysis. 

Wavenumbers (cm~ ^: 3447, 3315, 3230sh, 1650w, 1152, 1090sh, 1069s, 1007s, 984s, 969s, 843w, 
680sh, 637, 615, 592, 580sh, 551, 485w, 445, 421, 400. 


1272 2 IR Spectra of Minerals and Reference Samples Data 


P301 Hillite Ca>(Zn, Mg)(PO,)2:2H»O 
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Locality: Reaphook Hill, near Blinman, about 100 km northeast of Hawker, Flinger Ranges, South 
Australia (type locality). 

Description: Zone within kidney-like aggregate of zincian collinsite. Holotype sample. Associated 
minerals are scholzite, parahopeite, cryptomelane and goethite The crystal structure is solved. 
Triclinic, space group P-l, a = 5.736(1), b = 6.767(2), c = 5.462(1) A, a=9/Al1Q)., 
P = 108.59(2)°, y = 107.192)", V = 186.03(8) À, Z=1. The empirical formula is 
(Ca: 91 Nao.01)1.92(Z00.64M80.39)1.03P2.0208:2H20. Dmeas = 3.16(2) g/cm’, Deac = 3.165 g/cm”. 
Optically biaxial (+), a = 1.6348(3), p = 1.6495(5), y = 1.6686(3). The strongest lines of the 
powder X-ray diffraction pattern [d, A (I, %) (hkD] are 6.24 (34) (010), 3.230 (22) (1-10), 3.130 
(37) (020), 3.038 (40) (101), 2.690 (100) (-121), 2.230 (14) (-130). 

Wavenumbers (cm *): 3020, 2680, 2450sh, 2230w, 1900w, 1603w, 1513, 1103s, 996s, 940s, 915, 
771, 685sh, 578, 559. 


P302 Hurlbutite CaBe>(PQOx,)> 
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2.8 Phosphates 1273 


Locality: Viitaniemi pegmatite, Eräjärvi pegmatite, Orivesi, Finland. 

Description: Beige fine-grained (porcelain-like) aggregate. Confirmed by IR spectrum. 

Wavenumbers (cm~ '): 3600w, 3210w, 1192, 1155, 1123s, 1074s, 1043s, 1004s, 852, 837, 774, 754, 
718, 687, 612, 589, 571, 540, 521w, 510, 495, 470sh. 


P303  Chalcosiderite © Cu**Fe°'<(PO,),(OH)s-4H>O 
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Locality: Huber Stock, Krasno, Horni Slavkov, Karlovy Vary region, Bohemia, Czech Republic. 

Description: Green grains from the association with isokite. Identified by IR spectrum and electron 
microprobe analysis. The empirical formula is (Cug ggZNno 93Cao.03)(Fe4.g4Al1.11SC0.09)[(PO4)3.90 
(AsO4)o.10 (OH)3-nH20. 

Wavenumbers (cm '): 3410, 3100sh, 1630w, 1424w, 1091s, 1046s, 1015sh, 950sh, 837w, 802w, 
620sh, 577, 523, 465sh. 


P304 ‘ Fairfieldite © Ca,Mn**(PO,)>-2H,O 
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1274 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany. 

Description: Colourless crystals from the association with triphylite and kingsmountite. The empiri- 
cal formula is Ca; ggMno.59Feo.37Mg0,10ZNo.04(PO4)2.00°H20. 

Wavenumbers (cm *): 3030, 2360w, 1605w, 1500w, 1103s, 1010sh, 991s, 938, 892, 785sh, 759, 
596, 586, 564, 557. 


P305  ~=Fluorapatite Cas5(PO,)3F 
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Locality: Okh-Myl’k Mt., Voron’1 Tundras, Kola peninsula, Murnansk region, Russia. 

Description: Deep blue grain from the association with elbaite and albite. The empirical formula is 
(electron microprobe, OH calculated) (Cay 76Mno.22)(PO4)3 o0[ Fo.92(OH)o.04]. The crystal structure 
is solved. All Mn is concentrated in one site. The doublet 965 + 957 cm7' indicates the presence 
of two locally different PO,°~ groups. 

Wavenumbers (cm *): 3535w, 1105sh, 1095s, 1044s, 1025sh, 965, 957, 610sh, 601, 575, 570sh, 463w. 


P306 Eosphorite MnAl(PO,)(OH)2:2H,O 
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2.8 Phosphates 1275 


Locality: Taquaral, Itinga, Minas Gerais, Brazil. 

Description: Rose-coloured crystals from the association with a roscherite-group mineral. Identified 
by electron microprobe analysis and IR spectrum. The empirical formula is Mng.7A1, .91Feo.11 
(PO4)1.00(OH)2-nH20. 

Wavenumbers (cm '): 3448, 3325, 3025, 1622w, 1165, 1079s, 1031s, 985sh, 912s, 680sh, 653, 
615sh, 602, 575, 470, 454, 374. 


P308 -Eosphorite MnAl(PO,)(OH)2:2H,O 
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Locality: Fazenda Pomaroli, Linopolis, Divino das Laranjeiras, Doce valley, Minas Gerais, Brazil. 

Description: Cream-coloured crystal from pegmatite. Identified by electron microprobe analysis and 
IR spectrum. Fe-rich variety. The empirical formula is (Mno.53Feo.44Cao.o2Mg0.01)(Alo.g5Feo.15) 
(PO4)1.00(OH)2-nH20. 

Wavenumbers (cm~ *): 3450, 3310, 3000, 1618w, 1169, 1083s, 1033s, 987s, 940sh, 918s, 695, 658, 
620sh, 605, 575, 465sh, 450, 420, 376. 


P309 Strunzite © Mn7*Fe°*,(PO,),(OH)>-6H>O 
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1276 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany (type locality). 

Description: Straw-yellow acicular crystals. Specimen No. 75159 from the Fersman Mineralogical 
Museum of the Russian Academy of Sciences, Moscow, Russia. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3380s, 3180sh, 2950sh, 1620, 1560sh, 1088s, 1013s, 976s, 697, 619, 595, 
570, 502, 469, 440sh. 


P310 Strengite Fe°t(PO,4)>-2H,O 
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Locality: Leveaniemi mine, Svappavaara, Kiruna district, Lappland, Sweden. 
Description: Violet spherulite from the association with cacoxenite. Al-bearing variety. 


Wavenumbers (cm~ *): 3557, 3350sh, 3110s, 3025, 2110w, 1990w, 1720sh, 1628, 1123s, 1045sh, 
1018s, 1005sh, 990sh, 870, 785sh, 752, 640, 604, 582, 541, 472, 436. 


P311 Strengite Fe°*(PO,)>-2H,O 
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2.8 Phosphates 1277 


Locality: Folgosinho, Gouveia, Guarda district, Portugal. 

Description: Purple spherulite from the association with phosphosiderite and benyacarite. Confirmed 
by IR spectrum. 

Wavenumbers (cm '): 3560sh, 3385, 3100, 1628, 1118s, 1018s, 1000sh, 855sh, 762, 615sh, 578, 
547, 460. 


P312 Lazulite MgAl,(PO,4)2(OH)> 
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Locality: Horrsjoberget, Torsby, Värmland, Sweden. 

Description: Dark blue granular aggregate from the association with kyanite, rutile and wagnerite. 
The empirical formula is (electron microprobe) Mgo.7gFeo.25Al,.97(PO4)2. o9(OH)>. 

Wavenumbers (cm *): 3403, 1198s, 1150sh, 1117s, 1087s, 1030, 1003s, 811, 773, 650, 605sh, 585, 
548, 507, 468, 410sh. 


P313 Stanfieldite © Ca,(Mg,Fe~*);(PO,)¢ 
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1278 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Finmarken pallasite meteorite, Alta, Finnmark, Norway. 

Description: Grains from the association with olivine and troilite. Investigated by S.N. Britvin. The 
empirical formula is (electron microprobe) Ca491(Mg4 66Feo.29)(PO4)6.91 024. 

Wavenumbers (cm~‘): 1155, 1069s, 1028s, 1000sh, 941, 610, 588. 


P314 = Struvite (NH,)Mg(PO,)-6H2O 
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Locality: Kidney stone of a cat. 
Description: Grey crystalline aggregate. Identified by IR spectrum. 


Wavenumbers (cm *): 3230s, 2960s, 2400sh, 1780w, 1665, 1625, 1460sh, 1432, 1005s, 894, 760, 
695, 571, 460. 


P315  Scorzalite (Fe**,Mg)AI,(PO,)2(OH)> 
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Locality: Varsonofievoi Mt., Balban’yu River basin, Subpolar Urals, Russia. 


Description: Dark blue pseudomorph after augelite from the association with quartz, crandallite and 
florencite. The empirical formula is (electron microprobe) Feo o9Mgo.2;Al;.go(PO4)2.09(OH)>. 


2.8 Phosphates 1279 


The strongest lines of the powder X-ray diffraction pattern [d, A (I, %) (hkD] are 6.17 (40) (100), 
4.73 (40) (011), 3.249 (80) (112), 3.215 (100) (111), 3.145 (70) (120), 3.079 (70) (200), 2.259 (50) 
(121), 2.270 (40) (130), 1.980 (60) (123), 1.606 (50) (222), 1.572 (40) (042). The refractive indices 
are æ = 1.638, y = 1.677. 

Wavenumbers (cm7 ’): 3385, 1195s, 1140sh, 1122s, 1075s, 1028s, 994s, 809, 769, 645, 596w, 565, 
551, 491, 450, 401. 


P316 Spencerite  Zn,(PO,)2.(OH)2:3H,O 
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Locality: Hudson Bay mine, about 8 km southeast of Salmo, near Nelson, Kootenay district, British 
Columbia, Canada (type locality). 

Description: Colourless crystals from the association with hemimorphite. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3510, 3320, 3160, 3010sh, 2500sh, 1660, 1090sh, 1068s, 1016s, 995, 945, 
845, 666, 596, 578, 562, 514, 465sh, 410w. 


P318 Triphylite LiFe**(PO,) 
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1280 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Palermo No. 1 mine, Groton, Grafton Co., New Hampshire, USA. 

Description: Grey massive from the association with childrenite. The empirical formula is (electron 
microprobe) Li(Feo.77Mno.23)(PO4) 1.00. 

Wavenumbers (cm): 1138, 1097s, 1053s, 987s, 970s, 945sh, 645sh, 638, 576, 407, 466. 


P319 Triploidite ©Mn**,(PO,)(OH) 
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Locality: Capoeira mine, Parelhas, Borborema mineral province, Rio Grande do Norte, Brazil. 

Description: Red granular aggregate from the association with lithiophilite. Identified by IR spec- 
trum and qualitative electron microprobe analysis. 

Wavenumbers (cm ‘): 3502, 1400w, 1088s, 1053s, 1030s, 1005s, 960, 949, 893, 858, 739w, 701w, 
588, 567, 480, 455sh, 414w. 


P320  ~=Fluorstrophite = SrCaSr3(PO,)3F 
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Locality: Rasvumchorr Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 
Description: Colourless prismatic crystals from the association with natrite, thermonatrite, nacaphite 

and villiaumite. The crystal-chemical formula is (Sto 7sCag.25)(Cag.7St0.3)(St2.6Cao.4)(PO4)3(F,OH). 
Wavenumbers (cm~!): 3535w, 1087s, 1034s, 953, 708w, 595, 569, 565sh, 460w. 


2.8 Phosphates 1281 


P321 + Fluorstrophite SrCaSr3(PO,)3F 
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Locality: Inagli massif, Aldan shield, Sakha Republic (Yakutia), Eastern Siberia, Russia (type 
locality). 

Description: Pale green crystal from the association with batisite, innelite, lorenzenite, eudialyte, 
aegirine, eckermannite, microcline, magnesio-arfvedsonite and albite. Holotype sample (initially 
described with the name “strontium-apatite”). The crystal structure is solved. Hexagonal, space 
group P63/m or P63, a = 9.565(8) c = 7.115(3) A, Z= 2. The empirical formula is Sro 96 
Cay 28sMgo.27REEp, 15Nao.15Bao,12T ho 01 Feo.01[(Po.95S10.03Al0.02)O4]3(F,OH) 1.03. The crystal-chemical 
formula is [(Sr,Ba)][Ca][Sr,Ca,REE,Na]3(PO4)3(F,OH). Dmeas = 3.84 g/cm?, Deac = 2.95 g/cm’. 
Optically uniaxial (—), œ = 1.651, e = 1.637. The strongest lines of the powder X-ray diffraction 
pattern [d, A (I, %)] are 2.89 (100), 3.167 (70), 2.78 (70), 2.005 (70), 1.909 (70), 1.467 (60), 2.32 (50). 

Wavenumbers (cm~!): 3535w, 1085s, 1026s, 948, 663w, 593, 565, 460. 


P322 Fluellite =Al,(PO,)F,(OH)-7H,O 
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1282 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Kapunda mine, Kapunda, Mt. Lofly Ranges, South Australia, Australia. 
Description: Crystalline crust. Confirmed by IR spectrum. 
Wavenumbers (cm *): 3350s, 3095s, 1650, 1092s, 1035, 1010, 935sh, 914, 670, 595, 528s. 


P323 ~=Fluorcaphite Ca(Sr,Na,Ca)(Ca,Sr,Ce)3(PO4)3F 
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Locality: Kedykverpakhk Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, 
Russia. 
Description: Yellow grains from the association with raslakite, terskite and aegirine. Identified by IR 


spectrum. The empirical formula is Caz og9T1 co Nan 3gCeo.22 Lag. 13Ndo.97(PO4)3 p09 Fo.7(OH)o 3. 
Wavenumbers (cm ‘): 3540w, 1100sh, 1090sh, 1039s, 1000sh, 960, 742w, 601, 573, 567sh, 465w. 


P324 Turquoise Cu-*Al,(PO,)4(OH)s-4H5O 
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Locality: WeiBenberg, Oberlausitz, Saxony, Germany. 


Description: Green crust. Fe-rich variety. The empirical formula is (Cup gZng ;Cag.;)(Al3.gFe2 2) 
(PO4)4.0(OH)3-nH20. 


2.8 Phosphates 1283 

Wavenumbers (cm~'): 3508, 3463, 3445, 3280, 3075, 1620w, 1189, 1168s, 1158s, 1108s, 1090sh, 
1058s, 1050sh, 1010, 990sh, 950sh, 903w, 836, 786w, 725w, 685sh, 650, 608, 689, 572, 545, 483, 
455, 425sh, 400. 


P325 Vashegyite Al,,(PO4)o(OH)6:38H2O 
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Locality: Kociha, Rimanská Sobota Co., Banská Bystrica region, Slovakia. 

Description: White powdery from the association with evansite and koninckite. Confirmed by 
qualitative electron microprobe analysis and IR spectrum. 

Wavenumbers (cm): 3525s, 3250s, 1654, 1165sh, 1140sh, 1105s, 1060sh, 1007s, 915w, 885sh, 
860sh, 700sh, 604, 526, 483. 


P326 Souzalite Mg3Al,(PO,)4(OH).6:2H20 
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Locality: Rapid Creek, Richardson Mts., Yukon Territory, Canada. 

Description: Blue-green crystals from the association with goyazite. Confirmed by IR spectrum. 

Wavenumbers (cm~!): 3614, 3414, 3290, 1617, 1202, 1095s, 1072s, 996s, 827w, 749, 635, 571, 
550sh, 494. 468. 


1284 2 IR Spectra of Minerals and Reference Samples Data 


P327 Sarcopside Fe°*(PO,)> 
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Locality: Palermo No. 1 mine, Groton, Grafton Co., New Hampshire, USA. 
Description: Dark grey-green massive from the association with triphylite. The empirical formula is 


(Fez 45Mno 55)(PO4)2.00. 
Wavenumbers (cm~'): 3550w, 1060s, 982s, 926s, 800sh, 615, 588, 538, 455w, 435w. 


P328 Eosphorite MnAl(PO,)(OH)2:2H.,O 
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Locality: Fillow (Branchville) quarry, Branchville, Redding, Fairfield Co., Connecticut, USA (type 
locality). 

Description: Light brown massive from the association with lithiophilite and triploidite. Identified 
by electron microprobe analysis and IR spectrum. The empirical formula is Mno gsAlo 99 
Feo.15(PO4)1.00(OH)2-nH20. 

Wavenumbers (cm): 3445, 3300w, 3110w, 1625w, 1164, 1081s, 1034s, 984, 936, 903s, 689, 655, 
620, 602, 573, 469, 443. 


2.8 Phosphates 1285 


P329 = Sigloite  Fe°*Al,(PO,).(OH)3-7H»O 
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Locality: Siglo Veinte mine, Llallagua, Rafael Bustillo province, Potosi department, Bolivia 
(type locality). 

Description: Brownish pseudomorph after paravauxite crystal from the association with vauxite. 
Confirmed by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm ‘): 3610, 3545, 3435, 3260, 3140, 1650sh, 1630, 1155, 1070sh, 1050s, 1000sh, 
935sh, 680sh, 647, 567, 525sh, 443. 


P330 Kulanite BaFe**,Al,(PO,)3(OH)3 
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Locality: Big Fish River, Dawson mining district, Yukon territory, Canada. 
Description: Dark blue crystals. Confirmed by IR spectrum and qualitative electron microprobe 


analysis. 
Wavenumbers (cm “): 3520, 3505, 3185, 1192, 1126s, 1078s, 1014s, 968s, 889, 654, 608, 567, 
541s, 510, 484, 445. 


1286 2 IR Spectra of Minerals and Reference Samples Data 


P331 Ernstite = (Mn7*,Fe°**)Al(PO,)(OH,O)>-H5O 
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Locality: Fazenda Pomaroli, Linópolis, Divino das Laranjeiras, Doce valley, Minas Gerais, Brazil. 

Description: Dark red-brown crystal from pegmatite. Identified by electron microprobe analysis and IR 
spectrum. The empirical formula is (Mno.s9F€0.30M8g0.08Ca0.02)(Alo.92F€0.08)(PO4)1 .00(0H,O)>:nH30. 

Wavenumbers (cm ~»: 3410sh, 3365, 3050sh, 1618w, 1170sh, 1070s, 1033s, 927s, 670sh, 608, 574, 
472, 450sh. 


P332 Crandallite CaAl;(PO,4)2(OH,H2O)<¢ 
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Locality: Zavetnoe village, Kerch iron-ore basin, Kerch peninsula, Crimea, Ukraine. 

Description: Beige crystalline crust from the association with vivianite, goethite and siderite. 
Identified by IR spectrum and electron microprobe analysis. The empirical formula is 
Cao.95Al3 02Feo.o21(PO4)1.96(SO4)0,02(S104)0.02] (OH, H20)6. 

Wavenumbers (cm ‘): 3450sh, 3315, 3290, 3115, 2585sh, 2360, 1660w, 1477w, 1325, 1227, 1172, 
1113s, 1074s, 1037s, 1015sh, 995sh, 862, 810, 614s, 590s, 505, 456. 


2.8 Phosphates 1287 


P333 Morinite NaCa>Al,(PO,)2.(OH)F4-2H5,O 
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Locality: Viitaniemi pegmatite, Eräjärvi pegmatite, Orivesi, Finland. 

Description: Lilac-red grains from the association with beryllite, montebrasite and albite. Identified 
by IR spectrum. 

Wavenumbers (cm ‘): 3340, 3200sh, 2975, 2750sh, 2520w, 2280w, 2120sh, 1925w, 1845w, 1610, 
1153, 1102s, 1052s, 1045sh, 992, 954, 893, 785w, 759w, 681, 630, 601, 569, 530, 500, 457, 420w. 


P334 = =Whitlockite ©Cao>Mg(HPO,)(PO.4)6 
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Locality: Big Fish River, Dawson mining district, Yukon territory, Canada. 

Description: Colourless platy crystals. Identified by IR spectrum. 

Wavenumbers (cm): 2920w, 2350w, 1540sh, 1442w, 1422w, 1135s, 1114s, 1074s, 1061s, 1023s, 
991s, 953, 940sh, 922, 617sh, 610sh, 603, 595sh, 557, 544. 


1288 2 IR Spectra of Minerals and Reference Samples Data 


P335 ~=Fluorcaphite Ca(Sr,Na,Ca)(Ca,Sr,Ce)3(PO4)3F 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia 
(type locality). 

Description: Yellow grains from the association with deloneite-(Ce), belovite-(Ce), alkalic amphi- 
bole, lamprophyllite, labuntsovite, wadeite, sazykinaite-(Y), remondite-(La), sphalerite, galena, 
fluorite and graphite. Holotype sample. The crystal structure is solved. Hexagonal, space group 
P63, a = 9.485(3), c = 7.000(3) A, Z = 2. The empirical formula is Caz 16Stj.16Nao.32Ceo.17- 
Lao.10Ndo.0sPro.01[(PO4)2.06(S104)o0.06][Fo.66(OH)o0.34]- Dmeas = 3.60 g/cm’, Dearc = 3.57 g/cm’. 
Optically uniaxial (—), œ = 1.649, € = 1.637. The strongest lines of the powder X-ray diffraction 
pattern [d, A (I, %)] are 2.838 (100), 2.740 (53), 2.814 (48), 3.498 (45), 1.865 (31), 3.104 (22), 
1.963 (21). 

Wavenumbers (cm ‘): 3520w, 1090sh, 1039s, 1000sh, 953, 601, 573, 460w. 


P336 Frondelite = Mn**Fe°*,(PO,)3(OH)s; 
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2.8 Phosphates 1289 


Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany. 

Description: Dark greenish-brown columnar aggregate. Identified by IR spectrum and electron 
microprobe analysis. The empirical formula is (Mno.72Feo.26)(Fe3.92Alo.98)(PO4)3.00(OH)s. 

Wavenumbers (cm7 ’): 3545w, 3300sh, 3195, 1169, 1055s, 977s, 950sh, 599, 450sh, 412. 


P337 Fluorapatite CQ3-rich (Ca,H20,U);(P0O4,CO3)3(F,OH,H20) 
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Locality: Alluaiv Mt., Lovozero alkaline massif, Kola peninsula, Murnansk region, Russia. 

Description: Light brown pseudomorphs after an unknown mineral from the association with 
zaolites. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3400, 1640w, 1458, 1427, 1090sh, 1045s, 963, 865, 725w, 600, 574, 565sh, 
466w, 394. 


P338 Ferrisicklerite Li} _,(Fe°**,Fe7*,Mn**)(PO,) 
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Locality: Karasu granite pegmatite, Turkestan range, Osh region, Kyrgyzstan. 


1290 2 IR Spectra of Minerals and Reference Samples Data 
Description: Brown massive. Identified by IR spectrum, powder X-ray diffraction pattern and 
qualitative electron microprobe analysis. 


Wavenumbers (cm '): 1225sh, 1125sh, 1070s, 1046s, 1015sh, 945s, 662, 641, 574, 521, 460. 


P339 Hydroxylapatite = Cas5(PO,)3(OH) 
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Locality: Mo I Rana, Nordland, Norway. 
Description: White massive. The empirical formula is Cas o9[(PO4)2.94(CO3),][(OH,O)o 66Fo.22Clo.121. 


Wavenumbers (cm): 3560w, 3535w, 1460w, 1433w, 1092s, 1043s, 963, 737w, 722w, 638, 603, 
573, 468w. 


P340 = Arrojadite-(BaFe) |BaNa;Ca(Fe**,Mg,Mn),,Al(PO,),>(OH)> 
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Locality: Big Fish River, Dawson mining district, Yukon territory, Canada. 

Description: Light brown crystals. The empirical formula is Ba; o4Naz 94Ca, og(F€10.33M82.02Mn0.73 
Nao.92) A]; o6(PO4)12.900(OH)2. Confirmed by IR spectrum. 

Wavenumbers (cm~ '): 3525w, 3250w, 1095sh, 1056s, 1000sh, 960sh, 825sh, 660, 625sh, 610sh, 
592, 570sh, 558, 450sh, 434. 


2.8 Phosphates 1291 


P341 Zinclipscombite ZnFe**,(PO,)2(OH)> 
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Locality: Silver Coin mine, Valmy, Edna Mountains, Humboldt Co., Nevada, USA (type locality). 

Description: Brown spherulites from the association with apophyllite, quartz, baryte, jarosite, 
plumbojarosite, turquoise and calcite. The empirical formula is (Zng:ssFegas (Fe Leo 
Alo.28 Vo.03) [(PO4)1.91(ASO4)o,09 ](OH)2-2H20. 

Wavenumbers (cm~ *): 3530, 3430, 3365, 1650, 1570sh, 1125sh, 1078s, 1013s, 950sh, 766, 679, 
607, 500, 459. 


P342 = Zinclipscombite ZnFe**,(PO,4).(OH)> 
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Locality: Silver Coin mine, Valmy, Edna Mountains, Humboldt Co., Nevada, USA (type locality). 

Description: Green spherulites from the association with apophyllite, quartz, baryte, jarosite, 
plumbojarosite, turquoise and calcite. The empirical formula is (Zng 59Feo.23CUg.97M 80.04) 
(Fe**, 75Alo.25)[(POx)1.96(AS8O4)o.04](OH)2:nH20. 

Wavenumbers (cm *): 3530. 3340, 3165, 1650w, 1510w, 1090sh, 1068s, 1009s, 950sh, 755, 700, 
614, 572, 505, 463, 410. 


1292 2 IR Spectra of Minerals and Reference Samples Data 


P343  =Zinclipscombite ZnFe**,(PO,)2(OH)> 
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Locality: Silver Coin mine, Valmy, Edna Mountains, Humboldt Co., Nevada, USA (type locality). 

Description: Green spherulites from the association with apophyllite, quartz, baryte, jarosite, 
plumbojarosite, turquoise and calcite. The empirical formula is (Ziga Fesai Te Ala 
[(PO4)1.82(ASO4)o.13](OH)2-nH20. 

Wavenumbers (cm *): 3535, 3260, 1650w, 1575sh, 1070s, 1055s, 1024s, 970sh, 771w, 680w, 607, 459. 


P344 Variscite Al(PO,)-2H,O 
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Locality: Gold Quarry mine, Maggie Creek district, Eureka Co., Nevada, USA. 

Description: Brownish spherulites from the association with kingite, alunite and kaolinite. Fe-rich 
variety. The empirical formula is (electron microprobe) (Alo 69Feg.49)(PO4)1.00:2H20. 

Wavenumbers (cm~'): 3575, 3340sh, 3120, 2950sh, 1648, 1580sh, 1130sh, 1053s, 915w, 800, 
680sh, 597, 570sh, 490sh, 458. 


2.8 Phosphates 1293 


P345 Souzalite Mg3Al4(PO4)4(OH)6:2H2O 
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Locality: Linópolis, Divino das Laranjeiras, Doce valley, Minas Gerais, Brazil. 

Description: Blue-green crystals. Confirmed by IR spectrum. The empirical formula is (electron 
microprobe) (Mg2.oFe"* 1 o)(Al3 8Fe*"0.2)(PO4)4.0:nH20. 

Wavenumbers (cm '): 3617, 3410, 3260, 1610w, 1200sh, 1090s, 1070s, 1004s, 935sh, 832, 759, 
640, 574, 553, 517, 496, 463. 


P346 Cloncurryite Cup 5(VO)9 5Al5(PO4)2F>-5H5O 
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Locality: Great Australia mine, Cloncurry, Cloncurry district, Isa Mt., Queensland, Australia 
(type locality). 
Description: Blue acicular crystals. Confirmed by IR spectrum and qualitative electron microprobe 


analysis. 
Wavenumbers (cm): 3545, 3340, 1625, 1380w, 1350w, 1082s, 1054s, 989, 870w, 785w, 680sh, 
636, 535sh, 510, 448. 


1294 2 IR Spectra of Minerals and Reference Samples Data 


P347 “Fluorkingite” Al3;(PO4)2(F,OH)3-9H2O 
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Locality: Gold Quarry mine, Maggie Creek district, Eureka Co., Nevada, USA. 

Description: White massive. F-dominant analogue of kingite. Not approved by the IMA CNMNC. 
The empirical formula is (electron microprobe, OH calculated) (Alz 83F€o.18)(PO3)2.00 
Fə 96(OH)o.97-nH2O. Confirmed by powder X-ray diffraction pattern. 

Wavenumbers (cm): 3590, 3515, 3405, 3315s, 3185sh, 3050, 1685sh, 1660, 1185s, 1115s, 1072s, 
1046s, 867, 795sh, 777, 656, 597, 546, 488s, 412, 400. 


P348 = Fluorstrophite = SrCaSr3(PO,)3F 
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Locality: Alluaiv Mt., Lovozero alkaline massif, Kola peninsula, Murnansk region, Russia. 
Description: Pink spherulites from the association with albite, lorenzenite and bitumen. CO3-bearing 
variety. The empirical formula is (electron microprobe, CO, calculated) Sr37Ca, Bag. 


[(PO4)2.7(CO3)o0.3]Fo.9(OH)o 2. 
Wavenumbers (cm~!): 3530w, 1453, 1427, 1086s, 1030s, 954, 864, 597, 566, 465w, 418w. 


2.8 Phosphates 1295 


P349 Beryllonite NaBe(PQO,) 
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Locality: Nyet-Bruk, Braldu valley, Skardu district, Baltistan, Gilgit—Baltistan, Pakistan. 

Description: Colourless pseudohexagonal crystal from the association with albite, quartz, micro- 
cline, elbaite, lepidolite and hydroxylherderite. Identified by IR spectrum. 

Wavenumbers (cm~ *): 1149, 1115sh, 1072s, 1053s, 1021, 790sh, 771, 739, 721, 685, 636w, 586, 
573, 562, 543, 532, 518, 507, 487w, 474w, 467w. 


P350 Zinclipscombite | ZnFe°*,(PO,).(OH)> 
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Locality: Silver Coin mine, Valmy, Edna Mountains, Humboldt Co., Nevada, USA (type locality). 

Description: Green spherulites from the association with apophyllite, quartz, baryte, jarosite, 
plumbojarosite, turquoise and calcite. H,O-free variety. The empirical formula is 
(Zng.g1Feo 1oOMgo.0aMno o3Cuo,o2)(Fe™* 1.g3Alo,17)[(PO4)1.98(ASO4)0.02](OH)2. 

Wavenumbers (cm~ *): 3347, 1070s, 1050s, 1010sh, 950sh, 763, 705sh, 608, 575sh, 495sh, 465, 390. 


1296 2 IR Spectra of Minerals and Reference Samples Data 


P351 = Kingite Al3;(PO,)2(OH,F)3-9H2O 
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Locality: Gold Quarry mine, Maggie Creek district, Eureka Co., Nevada, USA. 

Description: Yellow powdery aggregate. The empirical formula is (electron microprobe, OH calcu- 
lated) (Al>.75Feo.25)(PO4)2 o0F 1.36(OH) 64:2H2O. Confirmed by powder X-ray diffraction pattern. 

Wavenumbers (cm *): 3595, 3510s, 3400, 3310s, 3190sh, 3050, 1695, 1650, 1182s, 1125sh, 1113s, 
1080sh, 1071s, 1046s, 1025sh, 865, 820sh, 771, 700, 602, 545, 492s, 412, 380sh. 


P352  Leucophosphite KFe°*,(PO,),(OH)-2H,O 
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Locality: Silver Coin mine, Valmy, Edna Mountains, Humboldt Co., Nevada, USA. 

Description: Light brown crystalline crust from the association with apophyllite and calcite. NH4- 
and Al-rich variety. Identified by IR spectrum and electron microprobe analysis. The empirical 
formula is Ko 64(NH4)o.36(Fe1.61 Alo.38)[(PO4) 1.99(ASO4)o0.0; ((OH):-7H20. The bands at 3,043 and 
1,432 cm‘ correspond to stretching and banding vibrations of the group NH,", respectively. 

Wavenumbers (cm): 3448, 3315, 3180sh, 3043, 2837, 1654, 1432, 1125sh, 1073s, 1013s, 988s, 
845, 643, 617, 598, 575, 551, 470, 426. 


2.8 Phosphates 1297 


P353 Newberyite Meg(HPO,)-3H,O 
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Locality: Guañape island, Virù, Trujillo province, La Libertad department, Peru. 
Description: White massive from guano, from the association with stercorite. Identified by IR 


spectrum. 
Wavenumbers (cm~ ^): 3505, 3475, 3360, 3260, 2910, 2475, 2395, 2330sh, 1705, 1655, 1240, 1167s, 
1063s, 1020s, 995sh, 988, 730sh, 685, 650sh, 605sh, 548, 528, 506. 


P354 Strengite Fe°*(PO,4)>-2H,O 
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Locality: Leveaniemi mine, Svappavaara, Kiruna district, Lappland, Sweden. 

Description: White outer zone of violet spherulite of Al-rich strengite, from the association with 
cacoxenite. Confirmed by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm ‘): 3510, 3200sh, 3090, 1585w, 1130, 1060sh, 1030sh, 1013s, 995sh, 900sh, 
753w, 617, 592, 551, 484, 438. 


1298 2 IR Spectra of Minerals and Reference Samples Data 


P355 Florencite-(La) LaAl;(PO,4).(OH,H>O)¢ 
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Locality: Igarapé Bahia mine, Parauapebas, Carajás mineral province, Para, Brazil. 

Description: Beige split crystals on goethite. CO3-bearing variety. Confirmed by IR spectrum and 
qualitative electron microprobe analysis. 

Wavenumbers (cm~'): 3425sh, 3385w, 2985, 2380, 1960w, 1835w, 1670w, 1490, 1406, 1210, 1110, 
1026s, 915, 832w, 705sh, 612s, 506, 466. 


P356  Parascholzite CaZn,(PO,).-2H,O 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany (type locality). 

Description: Colourless prismatic crystals from the association with phosphophyllite. Confirmed by 
IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm '): 3405, 3340, 3270, 1660, 1111s, 1054s, 1005s, 958, 932, 760sh, 642, 586, 
545, 405w. 


2.8 Phosphates 1299 


P357 Phosphophyllite © Zn.(Fe**,Mn**)(PO,)>-4H5O 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany (type locality). 

Description: Pale green crystals from the association with parascholzite. Confirmed by IR spectrum 
and electron microprobe analysis. The empirical formula is Zn, 99(Feo.77Mno 24M go 06) 
(PO4)2.00°1H20. 

Wavenumbers (cm ‘): 3565, 3350sh, 3120, 1680w, 1605, 1129s, 1065s, 1055sh, 1033s, 1002s, 
936s, 765w, 636, 572, 520sh, 465sh. 


P358 Ferristrunzite © Fe°*Fe°*,(PO,).(OH)3-5H»,O 
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Locality: B224 Road cut, Aprath castle, Wuppertal, North Rhine-Westphalia, Germany. 

Description: Straw-yellow acicular crystals. Confirmed by IR spectrum and electron microprobe 
analysis. The empirical formula is Fez g5Mno g(PO4)2 o9(OH)3:nH20. 

Wavenumbers (cm *): 3470s, 3360s, 3100sh, 2400sh, 1630, 1560sh, 1400w, 1103, 1050sh, 1006s, 
875, 800w, 715, 648, 584, 518s, 475sh. 


1300 2 IR Spectra of Minerals and Reference Samples Data 


P359 = Lithiophilite © LiMn**(PO,) 
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Locality: Branchville, Fairfield Co., Connecticut, USA. 


Description: Ping fragment of a single crystal. Identified by IR spectrum. 
Wavenumbers (cm *): 3455w, 3340w, 1138s, 1093s, 1049s, 983s, 637, 577, 550, 491, 459. 


P360 Kidwellite © NaFe°* (PO4).6(OH) 9:-5H5O 
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Locality: Leveaniemi mine, Svappavaara, Kiruna district, Lappland, Sweden. 

Description: Yellow-green aggregate of acicular crystals from the association with cacoxenite, 
strengite and natrodufrenite. Confirmed by IR spectrum and powder X-ray diffraction pattern. 
Wavenumbers (cm '): 3560, 3225, 3250sh, 1640w, 1560w, 1157s, 1121s, 1066s, 1018s, 1025sh, 

945s, 885, 778, 634, 594, 555, 475, 372. 


2.8 Phosphates 1301 


P361 Saléeite Mg(UO>2)2(PO4)>: 10H20 
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Locality: Proberil mine, Galiléia, Minas Gerais, Brazil. 

Description: Yellow-brown platy crystals from the association with pharmacosiderite. The crystal 
structure is solved. Monoclinic, space group P2,/1,a = 6.952(2), b = 19.865(5), c = 6.969(2) A, 
p = 90.806(4)°, Z=2. The empirical formula is (electron microprobe) (Mgo.s4F€0.23) 
(UO>)2 ool (Po.67AS80.32)04]2-nH2O. The crystal-chemical formula (by structural data) is 
(Mgo.81Feo.19)[UO2(Po.67A80.33)04]2: 10H20. 

Wavenumbers (cm~: 3500, 3215s, 3010sh, 2200w, 1650w, 1100sh, 1008s, 915, 825sh, 807s, 
605w, 594w, 544w, 450. 


P362 Alluaudite (Na,Ca,0)OMn7*Fe**,(PO,)3 


1.0 
0.8 
© 
O 
S 
= 
= 
5 06 
S 
z 
= 
0.4 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Dyke Lode, Custer, Custer district, Custer Co., South Dakota, USA. 

Description: Brown massive. Identified by IR spectrum and electron microprobe analysis. The 
empirical formula is (Nao.72Ca0.26)(Mno.62F€0.22M280.16)Fe2.04(PO4)3.00(C03)x- 

Wavenumbers (cm *): 3300w, 2900sh, 2320w, 1660w, 1460sh, 1410w, 1200sh, 1100s, 1036s, 965s, 
905sh, 603, 576, 565sh, 543, 525sh, 473, 433w. 


1302 2 IR Spectra of Minerals and Reference Samples Data 


P363 + Beraunite Fe7*Fe°*;(PO,),(OH);-4H5O 
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Locality: Leveadniemi mine, Svappavaara, Kiruna district, Lappland, Sweden. 

Description: Radial aggregate of very dark blue-green prismatic crystals. Identified by IR spectrum. 
The empirical formula is (Fe**y 91Mgp o4)(Fe?*4.73Alo,27)(PO4)4.990(OH)5-nH30. 

Wavenumbers (cm *): 3565, 3490, 3370, 3260, 3190, 3040sh, 1630, 1070sh, 1033s, 1015sh, 990s, 
866, 720w, 608, 590sh, 454. 


P364 = Fluorcaphite Ca(Sr,Na,Ca)(Ca,Sr,Ce)3(PO4)3F 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia (type 
locality). 

Description: Yellow grains from the association with villiaumite, lomonosovite and barytolampro- 
phyllite. Identified by IR spectrum. 

Wavenumbers (cm *): 1600w, 1550w, 1090sh, 1039s, 1000sh, 953, 601, 573, 565sh, 460w. 


2.8 Phosphates 1303 


P365  Méeurigite-K KFe°*,(PO,);(OH)7-8H»O 
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Locality: Teskov quarry, Holoubkov, Bohemia, Czech Republic. 

Description: Yellow spherulite from the association with leucophosphite. Confirmed by IR spectrum 
and electron microprobe analysis. The empirical formula is (Kọo.g84Naọo.11)(F€6.48Alọ.55) 
(PO4)5.00(OH)7-nH20. 

Wavenumbers (cm *): 3370sh, 3205, 1650, 1480w, 1410w, 1186, 1078s, 1024s, 975s, 922, 630w, 
590, 554, 527, 447. 


P366 Kryzhanovskite (Fe°*,Fe**,Mn)(Fe°*,Mn>*)»(PO,).(OH,H>0); 
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Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany. 

Description: Dark red-brown crystals from the association with ludlamite and siderite. Confirmed by IR 
spectrum and electron microprobe analysis. The empirical formula is Fez 3Mngo go(PO.)2 99(OH,H20)3. 

Wavenumbers (cm): 3515w, 2980, 2140w, 1795, 1560, 1048s, 985s, 955sh, 835sh, 720sh, 582, 
540, 450. 


1304 2 IR Spectra of Minerals and Reference Samples Data 


P367 Barbosalite Fe7*Fe**,(PO,)2(OH)> 
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Locality: Near Boa Vista creek, Galiléia, Minas Gerais, Brazil. 

Description: Very dark blue crystals from the association with strengite. Confirmed by IR spectrum 
and electron microprobe analysis. The empirical formula is Fez ggMno ogMgo.o6(PO4)2.00(OH)>. 
Wavenumbers (cm~!): 3320sh, 3295, 3100sh, 1132, 1065s, 1050sh, 1032s, 999s, 977s, 760sh, 736, 

608, 595sh, 563, 483, 430w. 


P368  Pretulite Sc(PQOu,) 
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Locality: Höllkogel, 12 km south-southwest of Mürzzuschlag, Fischbacher Alpen. Styria, Austria 
(type locality). 

Description: Light brown crystals from the association with apatite. The empirical formula is 
Sco.98Al0.01F€0.01(PO4)1.00. 

Wavenumbers (cm Ù: 1067s, 1025s, 885sh, 655, 630sh, 600w, 512, 450. 


2.8 Phosphates 1305 


P369 Senegalite Al,(PO,)(OH)3-H2,O 
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Locality: Kourou Diakouma (Kouroudiako) Mt., Saraya, Falémé River basin, Tambacounda region, 
Senegal (type locality). 

Description: Colourless crystals from the association with turquoise. Confirmed by IR spectrum. 

Wavenumbers (cm '): 3608, 3503, 3340, 3258, 3200sh, 3085, 1678, 1650sh, 1196s, 1162, 1137, 
1084s, 1070sh, 1030s, 1013s, 923, 879, 856w, 835sh, 713, 630, 610, 570sh, 556s, 498, 477s, 
470sh, 445sh, 413. 


P370 Montgomeryite Ca,MgAl,4(PO.4)6(OH),: 12H,O 
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Locality: Parwan lava cave, Bacchus Marsh, Victoria, Australia. 
Description: Beige crust from the association with parwanite, taranakite and montmorillonite. 


Confirmed by IR spectrum. 
Wavenumbers (cm *): 3480, 3380sh, 2905, 2110w, 1645, 1120s, 1074s, 999s, 973s, 730sh, 655sh, 
589, 534, 422, 380. 


1306 2 IR Spectra of Minerals and Reference Samples Data 


P371 Crandallite CaAl;(PO,)2(OH,H20)6¢6 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia. 

Description: White massive from dolomite carbonatite. SO4- and CO3-bearing variety. Identified by 
IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm !): 3400sh, 3325, 3105s, 2375, 1645, 1473w, 1440, 1317, 1225, 1168, 1111s, 
1035s, 767, 735, 610s, 588s, 505, 458. 


P372 Skorpionite Ca3Zn>(PO,)2(CO3)(OH)»-H2»O 
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Locality: Skorpion mine, Rosh Pinah, Lüderitz district, Karas region, Namibia (type locality). 

Description: Colourless acicular crystals from the association with tarbuttite. Identified by IR 
spectrum. 

Wavenumbers (cm '): 3565, 3335, 1637w, 1464s, 1390, 1097s, 1070s, 1047s, 1020s, 955, 936, 865, 
840sh, 810sh, 770sh, 702, 690sh, 625, 588, 567, 520, 455sh. 


2.8 Phosphates 1307 


P373 Sodium triphosphate Nas5P30j0 
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Locality: Synthetic. 

Description: Colourless crystals. Identified by IR spectrum and semiquantitative electron microprobe 
analysis. 

Wavenumbers (cm *): 1213s, 1185sh, 1167s, 1143s, 1096, 1028w, 1016, 988w, 903s, 850sh, 738, 
717w, 665, 608, 573, 541w, 520, 510sh, 487. 

P374 Graftonite Fe7*3;(PO,)> 
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Locality: Solleftea, Angermanland, Sweden. 

Description: Light brown massive. Mn-rich and CO3-bearing variety. The empirical formula is 
Fe; 24Mn; 15Cao.46Mgo.10(PO4)1.94(CO3)x. 

Wavenumbers (cm~‘): 1615w, 1548, 1356, 1063s, 1040sh, 986s, 972, 721w, 625, 588, 550, 
432w, 400w. 


1308 2 IR Spectra of Minerals and Reference Samples Data 


P375 Montebrasite (Li,Na)Al(PO.)(OH,F) 
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Locality: Késter deposit, Arga-Ynnakh-Khaiskaya intrusion, Yana river basin, Sakha (Yakutia) 
Republic, Russia. 

Description: Pale green granular aggregate from the association with kësterite. The empirical 
formula is (electron microprobe) (Li,Nag.03)Al;.o9(PO4)1.001(OH)0.67F 0.33]. 

Wavenumbers (cm *): 3380, 1185s, 1089s, 1020s, 816, 638, 596, 539s, 482s, 405s. 


P376 Collinsite Ca,Mg(PO,)2°2H»O 
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Locality: Iron mine, Kovdor, Kovdor alkaline ultramafic complex, Kola peninsula, Murnansk region, 
Russia. 

Description: White powdery from dolomite carbonatite. Identified by IR spectrum and electron 
microprobe analysis. Close to the collinsite endmember. The empirical formula is 
Caz ooMg1.o0(PO4)2.00°:7H20. 

Wavenumbers (cm '): 3045, 2900sh, 2650, 2370, 2230sh, 1800w, 1630w, 1520, 1500sh, 1275w, 
1110s, 1030s, 997s, 974s, 945, 910, 766, 590, 582, 555s, 450w. 


2.8 Phosphates 1309 


P378 = Tinticite | Fe°*,(PO,)3;(OH)3-5H30 (?) 
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Locality: Weckersdorf, Zeulenroda, Thuringia, Germany. 

Description: Pale yellow fine-grained aggregate forming nest in limonite. Identified by IR spec- 
trum and semiquantitative electron microprobe analysis. Probably correct formula of tinticite is 
Fe?+t,(AsO4,)(OH)3-3H20. 

Wavenumbers (cm *): 3575, 3385s, 3320sh, 3220sh, 1660w, 1638, 1503w, 1127s, 1105sh, 1063s, 
1017s, 990sh, 962s, 945sh, 873, 812w, 760w, 620, 585sh, 555, 535, 512, 475, 436sh. 


P379 Jahnsite-(CaMnFe) CaMn7*Fe**,Fe**>(PO4)4(OH)>-8H>O 
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Locality: Palermo No. 1 mine, North Groton, Grafton Co., New Hampshire, USA (type locality). 

Description: Brown crystals from the association with rockbridgeite. The empirical formula is 
(electron microprobe) (Cag.9Nao,1)Mnq oo(Fe1 oMgo.sMno.3ZNno.2) Fes o(PO4)4.0(OH)2-nH20. 

Wavenumbers (cm ‘): 3475, 3400, 3185, 1630, 1110sh, 1075s, 1027s, 975s, 675sh, 633, 575sh, 
560sh, 548, 464. 


1310 2 IR Spectra of Minerals and Reference Samples Data 


P380 Tavorite LiFe°*(PO,)(OH,F) 
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Locality: Tip Top pegmatite, near Custer, South Dakota, USA. 
Description: Green grains from the association with triphylite. Confirmed by IR spectrum. 


Wavenumbers (cm): 3435w, 3260, 1660w, 1620w, 1545w, 1090sh, 1031s, 983s, 794, 599, 570, 
500, 456, 420. 


P381 Zanazziite Ca>(Mg,Fe**)(Mg,Fe~*,Al)4Be4(PO4)6(OH)4-6H>O 
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Locality: Sapucaia (Proberil) mine, Sapucaia do Norte, Galiléia, Doce valley, Minas Gerais, Brazil. 

Description: Greenish-brown spherulites on feldspar. The empirical formula is (electron microprobe) 
(Ca; ogSt0.02)(Mg2 sgFe1.57Alo.4oMno 22Feo 05) Be4(PO4)6.00(OH)4-1H20. 

Wavenumbers (cm~ *): 3480, 3330, 1665w, 1077s, 1038s, 1015sh, 830, 780, 722, 700sh, 615, 568, 
522, 500sh, 457. 


2.8 Phosphates 1311 


P382 Correianevesite Fe?*Mn7*,(PO,)5-3H»O 
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Locality: Cigana mine, Galiléia, Doce valley, Minas Gerais, Brazil. 

Description: Brown crystals from the association with hureaulite. The empirical formula is (electron 
microprobe) Fe, 20M1; go(PO4)2.00(/H20,0H)3. 

Wavenumbers (cm~ *): 3450, 3210, 2500, 2230w, 2015w, 1880, 1625w, 1575, 1055s, 1010s, 760sh, 
745, 665, 599, 570, 560sh. 


P383  Bonshtedtite © Na,Fe(PO,)(CO3) 
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Locality: Vuonnemiok River valley, Khibiny alkaline complex, Kola peninsula, Murnansk region, 
Russia (type locality). 

Description: Colourless grains from the association with shortite, thermonatrite, eitelite, neighborite, 
trona, burbankite, barentsite, siderite and aegirine. Holotype sample. The crystal structure is 
solved. Monoclinic, space group P2,/m, a = 8.921, b = 6.631, c = 5.151 A, pP = 90.£, Z = 2. 
The empirical formula is Naz o0(F€0.63M80.17Na0.12Mn0.06)PO4)1.01(C03)1.00. Dmeas = 2.95 g/cm’. 
Optically biaxial (—), a = 1.520, p = 1.568, y = 1.591, 2V meas = —68°. The strongest lines of 
the powder X-ray diffraction pattern [d, A (I, %)] are 3.318 (100), 2.662 (30), 8.923 (20), 2.578 (20), 
2.146 (18), 1.658 (18), 1.851 (15). 


1312 2 IR Spectra of Minerals and Reference Samples Data 


Wavenumbers (cm7’}): 1795w, 1765w, 1545sh, 1532s, 1412s, 1122s, 1050sh, 1030sh, 1023s, 957, 
868, 722, 691w, 627, 578, 550, 475, 404. 


P384 Stewartite Mn” *Fe’*-(PO,)(OH)-:8H20 
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Locality: Etta mine, Keystone, Keystone district, South Dakota, USA. 

Description: Aggregate of yellow prismatic crystals from the association with strengite and altered 
triphylite. Identified by IR spectrum, powder X-ray diffraction pattern and electron microprobe 
analysis. The empirical formula is H,(Mno96Zno.o2Nao.92Cao.o1 )(Fe1.3sAlo.0s5M0.03Cro.01) 
(PO4)2.00(OH,H20) 0. 

Wavenumbers (cm *): 3460, 3350, 3215, 3100sh, 3020sh, 1623, 1410w, 1068s, 1030sh, 1017s, 
1005sh, 965s, 635sh, 578, 565sh, 512, 450sh. 


P385 Fairfieldite © Ca,(Mn7*,Fe**)(PO,)>-2H»O 
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Locality: Palermo No. 1 mine, North Groton, Grafton Co., New Hampshire, USA. 

Description: Light brown crystals. Identified by IR spectrum and semiquantitative electron micro- 
probe analysis (Mn:Fe ~ 3:2). 

Wavenumbers (cm~ *): 3010, 2360, 1615w, 1505w, 1425w, 1100s, 1025sh, 987s, 939s, 910sh, 865, 
775, 745sh, 597, 590sh, 568s, 558s. 


2.8 Phosphates 1313 


P386 Ushkovite MgFe°*,(PO,)2(OH)2:8H,O 
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Locality: Palermo No. 1 mine, North Groton, Grafton Co., New Hampshire, USA. 

Description: Orange split crystals. Confirmed by IR spectrum and electron microprobe analysis. The 
empirical formula is (Mgo.97Feo.o2)(Fe1.36Mino, 14)(PO4)2.00(OH)2-nH20. 

Wavenumbers (cm *): 3570sh, 3510, 3255, 2950, 1645, 1040s, 993s, 945sh, 920sh, 680, 611, 530, 
490, 446. 


P387 = Angastonite CaMgAl,(PO,)2(OH)4:-7H,O 
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Locality: Angaston, Lofty Ranges, 100 km north-northeast of Adelaide, South Australia, Australia 
(type locality). 

Description: White crystals. 

Wavenumbers (cm ‘): 3615sh, 3340s, 1670, 1560sh, 1412w, 1090s, 1035sh, 1012s, 970sh, 845w, 
644, 593, 507, 400sh. 


1314 2 IR Spectra of Minerals and Reference Samples Data 


P388  Arrojadite-(KFe) (KNa)Fe7*(CaNa>)Fe~*;3Al(PO,4),;(HPO,)(OH)> 
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Locality: Nickel Plate mine, Keystone district, Pennington Co., South Dakota, USA (type locality). 


Description: Dark green massive from the association with muscovite. Confirmed by IR spectrum 


and qualitative electron microprobe analysis. 
Wavenumbers (cm *): 3525w, 1105sh, 1084s, 1028s, 660w, 600, 585, 558, 455, 419. 


P389 Amblygonite (Li,Na)AI(PO,)(F,OH) 
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Locality: Vasin-Myl’k Mt., Voron’i Tundras, Kola peninsula, Murnansk region, Russia. 

Description: White coarse-grained aggregate from Li-rich pegmatite. The empirical formula is 
(electron microprobe, OH calculated) (Li,Napo 14)Al,.19(PO4)1 001 Fo.5s(OH)0.45]. 

Wavenumbers (cm~ *): 3368, 1190sh, 1090s, 1020s, 819.5, 644, 597, 536s, 484s, 402. 365s. 


2.8 Phosphates 1315 


P390 Amblygonite (Li,Na)AI(PO,)(F,OH) 
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Locality: Tin Mountain mine, Fourmile, Custer district, Custer Co., South Dakota, USA. 
Description: White single-crystal grain from Li-rich pegmatite. The empirical formula is (electron 


microprobe, OH calculated) LiAl; o6(PO4)1 ool Fo.60(OH)o.40].- 
Wavenumbers (cm~ +): 3360, 1190sh, 1093s, 1080sh, 1019s, 820, 641, 596, 537, 484s, 406. 


P391 Biphosphammite (NH ,)H>2(PO,) 
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Locality: Petrogale cave, Eucla, Western Australia, Australia. 

Description: Light grey massive from guano, from the association with aphthitalite. Confirmed by IR 
spectrum. 

Wavenumbers (cm~ ^: 3575, 3235s, 3125s, 2870, 2430sh, 2360, 1648s, 1448, 1401s, 1320sh, 1292, 
1106s, 1070s, 1018, 920sh, 887, 822, 544, 450, 410sh. 


1316 2 IR Spectra of Minerals and Reference Samples Data 


P392 Tinticite © Fe°*,(PO,)3(OH)3-5H30 (?) 
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Locality: Rocabruna mine, Bruguers, Gava, Barcelona, Spain. 

Description: Pale yellow fine-grained aggregate forming concretion. Identified by IR spectrum and 
semiquantitative electron microprobe analysis. Probably correct formula of tinticite is Fe°*; 
(AsO4)2(OH)3:3H20. 

Wavenumbers (cm '): 3580, 3385, 3320sh, 3200sh, 1665w, 1630w, 1129s, 1062s, 1021s, 990sh, 
961s, 875, 758w, 623, 585sh, 557, 539, 512, 475, 430w. 


P393 =Gordonite MgAl,(PO,)2(OH)2:8H2.0 
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Locality: Tip Top pegmatite, near Custer, South Dakota, USA. 

Description: Colourless pseudomorph after beryl. Confirmed by IR spectrum. The empirical formula 
is (electron microprobe, OH calculated) (Mgo.93Mno .92ZNp 01 (Al; .92Feo.04)(PO4)2. 99(H20,0OH) 0. 

Wavenumbers (cm ‘): 3600, 3540, 3410, 3275, 3175sh, 3020sh, 1658, 1630sh, 1180sh, 1153, 
1055s, 1027s, 964, 795w, 786, 688, 651, 593, 527, 499w, 454. 


2.8 Phosphates 1317 


P394 Frondelite © Mn**Fe**,(PO,)3(OH)s; 
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Locality: Cigana mine, Galiléia, Doce valley, Minas Gerais, Brazil. 

Description: Dark green radial aggregates from the association with hureaulite and landesite. 
Identified by IR spectrum and electron microprobe analysis. The empirical formula is 
(Mn, 9gFeo.01)(Fe4.00)(PO4)3.00(OH)s. 

Wavenumbers (cm *): 3575, 3240, 1950w, 1580w, 1440w, 1130sh, 1055s, 1024s, 967s, 900sh, 730, 
640sh, 601, 580sh, 436, 412. 


P395 = Isokite CaMg(PO,)F 
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Locality: Mariinskoe deposit, Emerald Mines, Middle Urals, Russia. 

Description: Light pink single-crystal grain from the association with talc and phlogopite. Confirmed 
by IR spectrum. The empirical formula is (electron microprobe) (Cao .965r0.02C€0.01)(M8g0.99Al0.01) 
(PO.)1. 00(F,OH). D meas = 3.2 g/cm’. Optically biaxial (+), a = 1.590, p = 1.596,y = 1.612. The 
strongest lines of the powder X-ray diffraction pattern [d, A (I, %) (hkD] are 3.19 (100) (111), 3.02 
(90) (202), 2.78 (40) (200), 2.63 (60) (131), 2.58 (300) (022), 2.30 (50) (132). 

Wavenumbers (cm ‘): 3225w, 2912w, 2020w, 1956w, 1650w, 1550w, 1070sh, 1034s, 952, 653, 
594s, 565s, 477, 457, 385. 


1318 2 IR Spectra of Minerals and Reference Samples Data 


P396 Kuannersuite-(Ce) Ba,Na(Ce,REE)>(PO.)6(F,Cl) 
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Locality: Kvanefjeld, Ilimaussaq alkaline complex, South Greenland. 

Description: Light rose-colored hexagonal prismatic crystals from the association with aegirine, 
analcime, beryllite, chkalovite, galena, gmelinite, gonnardite, lovdarite, nabesite, neptunite, 
pectolite, polylithionite, pyrochlore, sphalerite and tugtupite. Holotype sample. The crystal struc- 
ture is solved. Hexagonal, space group P-3, a = 9.9097(6), c = 7.4026(6) A, Ls 
4.51(1) g/cm’. Optically uniaxial (—), € = 1.669(1), œ = 1.694(1). The empirical formula is 
Bas5s.615r0.15K0.03Na2.14C€1 00Ndo.43Lao.25 Smo.os Tho.o2P6.02S10. 14023.72F1.7Clo.ss. The strongest 
lines of the powder X-ray diffraction pattern [d, A (I, %) (hkl)] are 2.969 (100) (211, 112), 
2.867 (60) (300), 1.965 (80) (320, 213). The bands at 3,400, 1,635 and 615 cm7’ are due to the 
admixture of rhabdophane-(Ce). 

Wavenumbers (cm ~'): 3400, 2915sh, 1635, 1590sh, 1473w, 1403w, 1075s, 1022s, 1005sh, 942, 
750w, 615, 595, 573, 542, 452w. 


P397 Hydroxylherderite CaBe(PO,)(OH,F) 
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2.8 Phosphates 1319 


Locality: Foote Mine, Kings Mountain, Cleveland Co., North Carolina, USA. 

Description: Colourless grains from pegmatite. Identified by IR spectrum. Differs from herderite by 
rather strong band at 3,597 cm! and the absence of band in the range 3,550-3,580 cm, 

Wavenumbers (cm~*): 3597, 1136s, 1101s, 1073, 1001s, 892, 820sh, 776s, 708, 656w, 640, 569, 
546s, 481w, 463, 415. 


P398 =Whitlockite CasMg(HPO,)(PO4)¢ 
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Locality: Foote Mine, Kings Mountain, Cleveland Co., North Carolina, USA. 
Description: Colourless platy crystals. Identified by IR spectrum. 


Wavenumbers (cm !): 3410w, 2920, 2350w, 2090w, 1980sh, 1440, 1420, 1133s, 1114, 1075sh, 
1060s, 1022s, 990s, 953, 922, 755w, 615sh, 608, 558, 543, 425, 412. 


P399 Zanazziite Ca>(Mg,Fe**)(Mg,Fe~*,Al),Be4(PO4)¢6(OH)4-6H>O 
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Locality: Araçuaí, Jequitinhonha valley, Minas Gerais, Brazil. 

Description: Light brown spherulites from the association with hydroxylherderite, montebrasite, 
albite and quartz. The empirical formula is (electron microprobe) (Ca; 91Nao.06) 
(Mg4.54Alo.31Feo.17Mno 13)Be4(PO4)6.00(OH)4-nH20. 


1320 2 IR Spectra of Minerals and Reference Samples Data 


Wavenumbers (cm ‘): 3590sh, 3485, 3325, 1665w, 1110sh, 1087s, 1035s, 1013s, 990sh, 830, 777, 
720, 616, 565, 520, 497, 454. 


P400 Montebrasite (Li,Na)Al(PO.)(OH,F) 
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Locality: Telirio mine, Lindpolis, Divino das Laranjeiras, Doce valley, Minas Gerais, Brazil. 


Description: Pale yellow crystal from the association with brazilianite and albite. F-poor variety. The 


empirical formula is (electron microprobe) Li Al; o6(PO3)1.o0[(0H)o.90F0.10]. 
Wavenumbers (cm~ *): 3387, 1178s, 1125sh, 1091s, 1075sh, 1017s, 806, 615sh, 595, 530, 475s, 392. 


P401 Zanazziite Ca>(Mg,Fe~*)(Mg,Fe~*,Al),Be4(PO,4)6(OH)4-6H>O 
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Locality: Araçuaí, Jequitinhonha valley, Minas Gerais, Brazil. 

Description: Violet crystals from the association with hydroxylherderite. The empirical formula is 
(electron microprobe) (Caj.93Nao.07)(Mg4.15Alo.42Mno.25Feo.13)Be4(PO4)6.00(O0H)4-nH20. 

Wavenumbers (cm *): 3485, 3335, 2950sh, 1650w, 1420w, 1115sh, 1086s, 1036s, 1000sh, 970sh, 
827, 782, 727, 710sh, 620, 565, 550sh, 521, 496, 456. 


2.8 Phosphates 1321 


P402 Crandallite CaAl;(PO4)(OH,H20)6 
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Locality: Temir Mt. quarry, Zauralovo, Chelyabinsk region, South Urals, Russia. 

Description: White prismatic crystals from the association with wavellite. Identified by IR spectrum 
and semiquantitative electron microprobe analysis. 

Wavenumbers (cm~ *): 3540sh, 3380sh, 3295, 3125, 3080sh, 2520sh, 2355w, 1655w, 1480w, 
1305w, 1217, 1165sh, 1105s, 1036s, 870w, 795, 690sh, 612, 593, 525sh, 504, 459. 


P403 Meurigite-Na NaFe°*t7(PO,);(OH)7-8H5O 
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Locality: Tom’s quarry, Kapunda, North Mt. Lofty Ranges, South Australia, Australia. 

Description: Yellow spherulitic crust from the association with kapundaite. Confirmed by IR 
spectrum and electron microprobe analysis. The empirical formula is (Nago3Ko 9) 
(Fee 25Alo.66£Mgo.10)(PO4)s5.00(OH)7-nH20. 

Wavenumbers (cm *): 3570sh, 3350, 3195, 1660w, 1625, 1452w, 1398w, 1184, 1082s, 1026s, 979s, 
924, 800w, 690w, 628, 591, 556, 445. 


1322 2 IR Spectra of Minerals and Reference Samples Data 


P404 Kintoreite PbFe**3(PO,).(OH,H50)¢ 
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Locality: Jean Baptiste Mine, Kamariza (Kamareza) Mines, Agios Konstantinos, Lavrion mining 
district, Attiki (Attika) prefecture, Greece. 

Description: Brown spherulitic crust from the association with segnitite and beudantite. Identified by 
IR spectrum and electron microprobe analysis. The empirical formula is (Pbo Nao.) 
(Fez 4Alo.25Zno.15Cuo.1)[(PO4)1.1(ASO4)o0.5(SO4)o.4](OH,H20)6. 

Wavenumbers (cm~ *): 3330, 3130, 2950, 2150sh, 1618w, 1160sh, 1073s, 996s, 960sh, 850sh, 811s, 
625, 565, 509s, 463s. 


P405 Kapundaite CaNaFe°*,(PO,),(OH)3-5H5O 
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Locality: Tom’s quarry, Kapunda, North Mt. Lofty Ranges, South Australia, Australia. 

Description: Yellow-brown radial aggregate from the association with meurigite-Na. The empirical 
formula is (electron microprobe) Ca, Na; ;Fe3 9(PO4)4 9((H20,OH)s. 

Wavenumbers (cm ‘): 3510, 3410, 3275, 3120, 2980sh, 1673w, 1620w, 1600sh, 1212, 1085sh, 
1060sh, 1045s, 1012, 969, 939, 648, 610, 581, 465sh, 410. 


2.8 Phosphates 1323 


P406  Rhabdophane-(Ce)  (Ce,La)(PO,)-H,O 
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Locality: Koashva Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Beige fine-grained aggregate from the association with burbankite, pectolite and 
aegirine. The empirical formula is (electron microprobe) (Ceo.42Lao.36Ndo.10Pr0.04C4a0.045r0.04) 
[(PO4)o.92(CO3),]-7HO. The bands at 1474 + 1412 and 875 cm ' correspond to stretching and 
bending vibrations of CO3*~ groups. 

Wavenumbers (cm~?): 3400, 1620w, 1474, 1412, 1051s, 1010sh, 955sh, 875sh, 606, 580, 
537, 455w. 


P407 Lithiophilite © LiMn**(PO,) 
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Locality: Veshnyakovskoe (Elash) Rb-Ta deposit, Eastern Sayan Mts., Siberia, Russia. 

Description: Brown massive from Li-rich pegmatite. Partly oxidized variety. Identified by IR 
spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm Ù: 3410w, 1175sh, 1095sh, 1053s, 991s, 921s, 655sh, 635, 576, 550sh, 538, 
505, 457. 


1324 2 IR Spectra of Minerals and Reference Samples Data 


P408 Grayite (Th,Pb,Ca)(PO,)-H2O 
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Locality: Brabant pegmatite, Brabant Farm 168, Karibib district, Erongo region, Namibia. 

Description: Yellow powdery aggregate from the association with brabantite, columbite-(Mn) and 
uranophane. Identified by IR spectrum and chemical composition. Pb-poor variety. The empirical 
formula is (electron microprobe) (Tho.4gCao.46U0.045Pb0.045)Feo.071(PO4)o.90(S104)o.10]-7H20. 
Very weak bands at 1,520 and 1,380 cm ' indicate the presence of trace amount of CO3% groups. 

Wavenumbers (cm~ ^: 3350, 3000sh, 1627, 1520w, 1380w, 1090sh, 1030s, 955sh, 735w, 615, 580, 
541, 460, 415. 


P409 = Struvite-(K) KMg(PQO,)-6H,O 
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Locality: Rossble1 mine, Eschach Alp, Obertalbach valley, Schladming, Styria, Austria (type 
locality). 

Description: Grey crystals. Identified by IR spectrum and chemical composition. NH4-and H30- 
bearing variety. The empirical formula is (electron microprobe) [Ko.49(NH4,H30,L))o.4gNao 03] 
(Mgo.ssCao.o6Fe€o.03CUo.02)(PO4)-nH20. 

Wavenumbers (cm *): 3460, 3350, 3260s, 2950s, 2350, 1675sh, 1650, 1615sh, 1238, 1173, 1056s, 
1017s, 1000sh, 900sh, 885, 780sh, 744, 692, 570, 545sh, 521, 451w. 


2.8 Phosphates 1325 


P410  Allanpringite Fe3(PO,4)2(OH)3:-5H2O 
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Locality: Grube Mark (Mark mine) near Essershausen, ca. 5 km SE of Weilburg/Lahn, Taunus, 
Hesse, Germany (type locality). 
Description: Clusters of yellow acicular crystals from the association with “oxiberaunite’’, 


cacoxenite, strengite and cryptomelane. 
Wavenumbers (cm): 3550sh, 3500sh, 3417s, 3160, 3055, 1630, 1565w, 1160, 1080sh, 1048s, 
1011s, 970s, 769w, 625sh, 598, 534, 484, 450sh. 


P411 “Oxyberaunite” (Fe°*,Mn)Fe**5(PO,)4(OH)¢:5H2O (?) 
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Locality: Grube Mark (Mark mine) near Essershausen, ca. 5 km SE of Weilburg/Lahn, Taunus, 
Hesse, Germany. 

Description: Reddish brown acicular crystals from the association with allanpringite, cacoxenite, 
strengite and cryptomelane. Identified by IR spectrum. Related to beraunite. Needs further 
investigation. 

Wavenumbers (cm '): 3550, 3500, 3260, 2980sh, 2160sh, 1627, 1580sh, 1502w, 1147, 1094s, 
1068s, 1031s, 1015sh, 987s, 959s, 920sh, 895sh, 790w, 678, 585, 499, 474, 445sh, 410sh. 
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P412 Fluorapatite CO3-rich = (Ca,H20,L))5(PO4,CO3)3(F,CO3,H20) 
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Locality: Omsk region, Siberia, Russia. 
Description: White massive aggregate in mammoth tusk. Identified by IR spectrum. The band at 


1,547 cm’ indicates the presence of CO3” groups in F-dominant site. 
Wavenumbers (cm~ *): 3440, 3000sh, 1660, 1547, 1455, 1416, 1090s, 1033s, 960, 873, 602, 562, 450w. 


P413 Taranakite KAI;5(HPO,)6(PO,)2-18H,O 
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Locality: Eastern part of Cerro Mejillones, Mejillones Peninsula, Mejillones, Antofagasta, II Region, 
Chile. 

Description: White fine-grained aggregate from the association with tinsleyite and gypsum. 
Identified by IR spectrum and powder X-ray diffraction pattern. 

Wavenumbers (cm ‘): 3425sh, 3375, 3240, 3085, 2900sh, 2430, 1770sh, 1655, 1575sh, 1275sh, 
1174s, 1153s, 1105s, 1063s, 1017s, 965sh, 954, 890sh, 880, 821, 774w, 646, 607, 557s, 545sh, 
467, 456, 444, 412. 


2.8 Phosphates 1327 


P414 Mejillonesite ©NaMg,(PO30H)(PO,)(OH):-H502 
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Locality: North slope of Cerro Mejillones, Mejillones Peninsula, Mejillones, Antofagasta, II Region, 
Chile (type locality). 

Description: Radial aggregate of colourless prismatic crystals from the association with bobierrite, opal, 
clinoptilolite-Na, clinoptilolite-K, and gypsum. Holotype sample. The crystal structure is solved. 
Orthorhombic, space group Pbca, a = 16.295(1) b = 13.009(2), c = 8.434(1) A, V = 1787.9 
(4) A. Z = 8. The empirical formula is Nago3Mg>og(PO30H), 90(PO4)1.06(OH)0.96:0.95 H5O>. 
Optically biaxial (—), a = 1.507(2), p = 1.531(2), y = 1.531(2), 2Vmeas = 15(10)°. Dineas = 2.36 
(1) g/em®, Deac = 2.367 g/cm”. The strongest lines of the powder X-ray diffraction pattern [d, A 
(I, %) (hkl)] are 8.095 (100) (200), 6.846 (9) (210), 6.470 (8) (111), 3.317 (5) (302), 2.959 (5) (132), 
2.106 (12) (113), 2.157 (19) (333), 2.153 (9) (622). 

Wavenumbers (cm~ *): 3530, 3385w, 3330. 2990, 2770sh, 2000, 1760w, 1515w, 1230, 1151s, 1137s, 
1087. 1054s, 1037s, 995s, 954, 910w, 877, 848w, 813, 775, 610, 580, 570sh, 543, 461, 390w. 


P415 Johnsomervilleite Na»Ca(Fe**,Mg,Mn)7(PO.)¢ 
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1328 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Sapucaia (Proberil) mine, Sapucaia do Norte, Galiléia, Doce valley, Minas Gerais, Brazil. 

Description: Brown massive. Hydrated and almost amorphous ( powder X-ray diffraction pattern 
contains only two reflections, at 2.964 and 2.794 A). The empirical formula is (electron micro- 
probe) Na; gCaj o(Fe3.;Mg2.1Mn;5)(PO4)¢.0-1H20. 

Wavenumbers (cm '): 3620, 3380w, 1630w, 1400w, 1145, 1100sh, 1046s, 1000sh, 752w, 643, 
600sh, 580sh, 554, 472, 385. 


P416 Kobokoboite Al6(PO⁄4)(OH)6: 11H20 
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Locality: Kobokobo pegmatite, Lusungu River district, Kivu, Democratic Republic of Congo (type 
locality). 

Description: White crust from the association with variscite and wavellite. Confirmed by semiquan- 
titative electron microprobe analysis (Al:P = 3:2). 

Wavenumbers (cm !): 3570sh, 3450s, 3340sh, 3240sh, 2920sh, 1644, 1580sh, 1180sh, 1093s, 
1065s, 930sh, 700sh, 625sh, 604, 567, 550sh, 410. 


P417 Pattersonite PbFe**3(PO,4)2(OH)s-H»O 
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2.8 Phosphates 1329 


Locality: Grube Vereinigung (Vereinigung mine), near Eisenbach, Taunus, Hesse, Germany (type 
locality). 

Description: Greenish-brown crystals. 

Wavenumbers (cm “): 3508, 3430sh, 3375, 3275, 1635w, 1435w, 1082, 1016s, 970sh, 941, 790sh, 
635, 575, 545w, 480, 420. 


P418 Morinite NaCa,Al,(PO,)2.(OH)F4-2H,O 
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Locality: Cleveland tin mine, near Luina, western Tasmania, Australia. 

Description: Colourless grain from the association with coulsellite. Identified by IR spectrum. 

Wavenumbers (cm *): 3445, 3348, 3200, 2985, 2770sh, 2314, 1923w, 1841w, 1607, 1538w, 1495w, 
1406w, 1154, 1101s, 1052s, 995, 956, 894, 786, 759, 681, 629, 602, 570, 530, 501, 457, 432, 
419, 391. 


P419 Kosnarite KZr,(PQx,)3 
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1330 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Jorge pegmatite, Jenipapo district, Itinga, Jequitinhonha valley, Minas Gerais, Brazil. 
Description: Brown crystals from the association with zanazziite and albite. Confirmed by IR 


spectrum. 
Wavenumbers (cm ‘): 2086w, 2044w, 1430w, 1200, 1110sh, 1038, 790w, 763w, 746w, 728w, 639, 
615w, 594w, 573, 532w, 463w, 425, 400sh, 387. 


P420  Bassetite Fe?*(UO,).(PO.)-8H»O 
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Locality: Koscheka U deposit, Auminzatau Mts., Central Kyzylkum region, Kyzylkum desert, 
Uzbekistan. 
Description: Brown platy crystals becoming dark brown on grinding. Investigated by L.N. Belova. 
Wavenumbers (cm '): 3530sh, 3385, 3215sh, 1635, 1450sh, 1400w, 1112, 1005s, 918, 895sh, 
795w, 609, 544, 460, 430sh. 
P421 Plumbogummite  PbAI;(PO,)2.(OH)5-H2O 


1.0 


Transmittance 
(a; 
N 


500 1000 1500 2000 2500 3000 3500 4000 
Wavenumber (cm) 
Locality: Roughton Gill, Caldbeck Fells, Cumberland, England, UK. 


Description: Blue veinlet from the association with mimetite. The empirical formula is (electron 
microprobe) Pb; ogAls oo[(PO4)1.53(ASO4)o.20(CO3).](OH,H20)¢. 


2.8 Phosphates 1331 


Wavenumbers (cm~: 3475sh, 3120s, 2875w, 2775w, 1658, 1635sh, 1480, 1423, 1187, 1105s, 
1027s, 862, 800sh, 618s, 588s, 550sh, 494, 440. 


P422 Metavivianite Fe**Fe°*,(PO,)>(OH)>-6H,O 
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Locality: Boa Vista pegmatite, near Galiléia, Minas Gerais, Brazil. 

Description: Dark blue-green prismatic crystals from the association with siderite, ludlamite, albite and 
muscovite. The crystal structure is solved. Triclinic, space group P1, a = 4.629(1), b = 7.989(1), 
c = 9.321 (2) A,a = 108.59(2), p = 97.341), y = 95.96(1)°, Z = 1. The empirical formula is (Fe? 
+ 64Fe ti 23M820.08sMno.06)(PO4)1.98(0H)1 726.36H20. Optically biaxial (+), œ = 1.600, 8 = 1.640, 
y = 1.685, 2V (meas.) = 85(5)°. Dmeas = 2.56(2), Deac = 2.579 g/cm’. The strongest lines of the 
powder X-ray diffraction pattern [d, A (I, %) (hkD] are 8.72 (40) (001); 6.95 (100) (01-1); 4.926 (32) 
(011); 3.804 (34) (1-11, 11-1, 101); 3.060 (23) (01-3, 111); 2.974 (24) (1-1-2); 2.776 (24) (1-22, 12-2). 

Wavenumbers (cm ‘): 3350, 3240, 3145s, 2900sh, 2370sh, 1670sh, 1625, 1580sh, 1060sh, 1024s, 
967s, 945sh, 865sh, 777, 670sh, 582s, 570sh, 545sh, 475sh. 


P423 Bario-olgite Ba(Na,Sr,REE).Na[PO,]> 
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Locality: Hyperagpaitic pegmatite Palitra, Kedykverpakhk Mt., Lovozero alkaline complex, Kola 
peninsula, Murnansk region, Russia (type locality). 


1332 2 IR Spectra of Minerals and Reference Samples Data 


Description: Green grains from the association with manaksite, natrosilite, villiaumite, aegirine, 
ussingite, sodalite, serandite, chkalovite and vuonnemite. Holotype sample. The crystal structure is 
solved. Trigonal, space group P3, a = 5.549(1), c = 7.032(2) A. The empirical formula is 
(Na2.14K0.08Ca0.03Mn0.02S1r0.72Ba0.91La0.07C€0.05)P2.0108. Optically uniaxial (—), w = 1.628, 
€ = 1.623. D meas. = 4.00, Dente. = 3.986 g/cm’. The strongest lines of the powder X-ray diffrac- 
tion pattern [d, A (I, %) (hkl) are 7.044 (22) (001); 3.964 (60) (101, 011); 2.839 (100) (012); 2.774 
(100) (110); 1.984 (40) (202), 1.611 (26) (21-2, 122). 

Wavenumbers (cm~ '): 3543w, 3327w, 1970w, 1349w, 1090sh, 1037s, 948, 870sh, 561s, 436w, 405sh. 


P424 Vantasselite Al,(PO,)3(OH)3-9H,O 
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Locality: Bihain, Stavelot massif, Belgium (type locality). 

Description: Radial aggregates of colourless crystals. The empirical formula is (electron microprobe) 
Al; 5Feo.5(PO4)3.0(OH)3-2H20. 

Wavenumbers (cm): 3565sh, 3470sh, 3389, 3000sh, 1653, 1183, 1112s, 1056s, 1012, 930sh, 
815sh, 775, 690sh, 636, 550sh, 522, 500sh, 445, 414. 


P425 Mboraesite Be,(PO,)(OH-4H,O) 
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2.8 Phosphates 1333 


Locality: Fazenda Pomaroli, Linópolis, Divino das Laranjeiras, Doce valley, Minas Gerais, Brazil. 

Description: White aggregates of acicular crystals from the association with leucophosphite, 
zanazziite, beryllonite and natrodufrenite. Identified by IR spectrum. 

Wavenumbers (cm *): 3564, 3337, 3130sh, 3080, 2603w, 2350w, 1659, 1108s, 1035s, 940, 800, 
723s, 592, 548, 462w, 419, 376w. 


P426 Qingheiite-(Mn7*) Na ,Na(Mn**,Mg,Fe~*),(Al,Fe**)(PO4)¢ 
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Locality: Santa Ana pegmatite, Totoral pegmatite field, Coronel Pringles department, San Luis, 
Argentina. 

Description: Green grains from the association with beusite and lithiophilite. The empirical formula 
is (electron microprobe) Naz ọCao.1Mn3 oMg1 Fe; 5sAlo.8(PO3)6.0- 

Wavenumbers (cm *): 1110sh, 1097s, 1080sh, 1045sh, 1035s, 1009s, 980s, 970s, 943, 687w, 638, 
615sh, 600sh, 577, 559, 520w, 475sh, 459, 393. 


P427 Fluellite =Al,(PO,)F.(OH)-7H2O0 
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1334 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Azcarate quarry, Eugui, Esteribar, Navarre, Spain. 

Description: Brownish crystals from the association with crandallite and metavariscite. Confirmed 
by IR spectrum. 

Wavenumbers (cm): 3347s, 3096s, 2340w, 2180w, 1654, 1093s, 906, 823, 722, 669, 598, 524, 399. 


P428 Veszelyite (Cu**,Zn);(PO,)(OH)3-2H,O 
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Locality: Leochang, Gejiu, Yunnan province, China. 

Description: Blue crust from the association with hemimorphite and scholzite. Identified by IR 
spectrum, powder X-ray diffraction pattern and electron microprobe analysis. 

Wavenumbers (cm '): 3574, 3554, 3433, 3307, 3265sh, 3051, 1651, 1560sh, 1100sh, 1070sh, 
1015s, 961, 877, 784w, 618, 595sh, 575sh, 548, 504, 464, 433, 400w, 367. 


P429 Phosphophyllite | Zn,(Fe**,Mn**)(PO,)>-4H»O 
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2.8 Phosphates 1335 


Locality: Hagendorf South pegmatite, Hagendorf, Oberpfalzer Wald, Upper Palatinate, Bavaria, 
Germany (type locality). 

Description: Soft yellow crystals from the association with schoonerite. Identified by IR spectrum and 
electron microprobe analysis. The empirical formula is Zn, ggFeo g4Mno 22M go 93Alo,91(PO4)2.00:NH20. 

Wavenumbers (cm): 3567s, 3374, 3265sh, 3175sh, 2400sh, 1878w, 1678, 1640sh, 1608, 1450w, 
1130s, 1068s, 1033s, 1003s, 938s, 750sh, 636, 575, 442. 


P430 Montgomeryite Ca,MgAl,4(PO.4)6(OH),: 12H 2O 
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Locality: Montcada Hill quarry, Montcada I Reixac, Vallés Occidental, Barcelona, Spain. 

Description: Green crystals. The empirical formula is (electron microprobe) Cag 4Mg; 09 
(Al; 71 Feo 29C ro .95)(PO4)6.09(OH)4:nH2O. Confirmed by IR spectrum. 

Wavenumbers (cm~ '): 3509, 3485, 3390sh, 2906, 2195w, 1645, 1121s, 1064s, 1035sh, 1002s, 978, 
730, 674, 649, 589, 538, 421. 


P431 Correianevesite Fe7*Mn**>(PO,)>-3H,O 
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Locality: Cigana mine, Conselheiro Pena, Rio Doce valley, Minas Gerais, Brazil (type locality). 

Description: Light brown transparent isometric crystals from the association with microcline, 
albite, muscovite, quartz, schorl, elbaite, beryl, spodumene, triphylite, hureaulite, 
columbite, tantalite, fluorapatite, triphylite, lithiophilite, frondelite, eosphorite, fairfieldite, 
leucophosphite, phosphosiderite, pyrite, arsenopyrite, etc. The crystal structure is solved. 
Monoclinic, space group Pbna, a = 9.4887(2), b= 10.1149(2), c = 8.7062(2) A, 
V = 835.60(3) A?, Z = 4. The empirical formula is Hs 7gMn, 79Fe7*; 25Fe3*o.o8P2.015011. 
Optically ‘biaxial (+), æ = 1.661(5), P = 16/30), y = 1.703(5), 2V meas = 70(10)°. D meas. 
= 322); Dale = 3:213 g/cm’. The strongest lines of the powder X-ray diffraction pattern 
[d, A (I, %) (hkl)| are 5.08 (43) (020); 4.314 (28) (210); 3.220 (100) (221, 202); 3.125 (25) 
(122); 2.756 (35) (230); 2.686 (25) (113); 2.436 (22) (123); 2.233 (23) (411, 331). IR bands 
in the range 1800-2600 reflect partial protonation of PO,” groups as a result of H* transfer 
from water molecules. 

Wavenumbers (cm): 3457, 3200, 2530, 2247w, 2033w, 1890, 1636w, 1575, 1054s, 1013s, 758, 
750sh, 661w, 597, 570, 555sh, 476w, 417w, 384w. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 


S1 Nickelhexahydrite Ni(SO,)-6H,O 
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Locality: Severnaya open-pit mine, Noril’sk, Putorana Plateau, Taimyr peninsula, Krasnoyarsk Krai, 
Eastern Siberia, Russia (type locality). 

Description: Light green powdery aggregate. Identified by IR spectrum, powder X-ray diffraction 
pattern and chemical composition. The empirical formula is (electron microprobe) 
Ho.02(Nio.65M80.28CU0.06)(S04)1 o0:nH20. 

Wavenumbers (cm '): 3470sh, 3340s, 3245s, 1700sh, 1650, 1140sh, 1100sh, 1089s, 984, 762, 
625sh, 616. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1337 


S2  Tamarugite NaAl(SO⁄):6H20 
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Locality: Cerro Pintados (Cerros Pintados), Tamarugal Pampa, Iquique province, Tarapaca region, 
Chile (type locality). 

Description: White granular aggregate from the association with natroalunite. Confirmed by electron 
microprobe analysis. The empirical formula is Nay 90(Alp.ogFeo.92Cuo 01 (SO4)1.90°7H20. Possibly 
intermixed with alum-(Na). 

Wavenumbers (cm *): 3410sh, 3000s, 2550, 1677, 1136s, 1122s, 1089s, 1075sh, 992, 946, 756, 707, 
665, 621, 603, 493w, 453w. 


S3 Gordaite NaZn4(SO,)Cl(OH),.:6H2O0 
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Locality: Lead smelter Kupferkammer 2, Hettstedt, Mansfeld basin, Saxony-Anhalt, Germany. 


Description: Pale greenish-blue scaly crystals in slag. 
Wavenumbers (cm *): 3530s, 3403s, 1675, 1621, 1137s, 1116s, 1030sh, 1010sh, 970sh, 800, 668, 
602, 509w, 456, 418. 
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S4  Slavikite NaMg,Fe°*;(SO4)7(OH).:33H»O 
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Locality: Sulitjelma Cu mines, Sulitjelma, Fauske, Nordland, Norway. 
Description: Yellow-brown crust. Identified by powder X-ray diffraction pattern. 


Wavenumbers (cm~'): 3530, 3390, 3220sh, 1683w, 1621, 1141s, 1114s, 1095sh, 1023, 1013, 668, 
627, 600, 505, 473. 


S5 Christelite 7n3Cu7(SO4)2(OH)6:-4H»O 


1.0 
> 08 
oO 
(æ 
= 
= 
= 
£ 
S 06 
— 
= 
0.4 


500 1000 1500 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: San Francisco mine, Caracoles, Sierra Gorda district, Antofagasta province, Chile (type 
locality). 

Description: Blue crust from the association with herbertsmithite. Confirmed by IR spectrum and 
semiquantitative electron microprobe analysis. 

Wavenumbers (cm ‘): 3600, 3545w, 3458, 3325, 3140sh, 1630w, 1415w, 1150sh, 1124s, 1113s, 
1075sh, 993w, 984w, 849, 755, 691, 660sh, 614s, 605s, 465, 425w. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1339 


S6  Pickeringite MgAI,(SO4)4:22H,O 
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Locality: Kladno (Schöller) mine, Libusin, Kladno, Central Bohemia, Czech Republic. 

Description: White fibrous aggregate from the association with khademite. Confirmed by IR spec- 
trum. The empirical formula is (electron microprobe) Mgo.94Al; 99F€0.06(S503)4.001nH20. 

Wavenumbers (cm ‘): 3410s, 3290s, 3040s, 2580sh, 1658, 1635, 1118s, 1091s, 996w, 954, 890w, 
735sh, 704, 621, 608, 600sh. 


S7 Halotrichite Fe**Al,(SO,)4-22H,O 
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Locality: Libanka, Dubník, Prešov region, Slovakia. 

Description: Yellowish to beige fibrous aggregate from the association with fibroferrite. Confirmed 
by IR spectrum. The empirical formula is (electron microprobe) (Feo sMgo.4Zno.;)(Al, oFeo 1) 
(SO4)4.0°2H20. 

Wavenumbers (cm *): 3550sh, 3275s, 3055s, 2550sh, 1655, 1114s, 1083s, 1055sh, 993w, 975sh, 
954, 709, 618, 596, 470w. 
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S8 Fibroferrite | Fe°t(SO,)(OH)-5H,O 
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Locality: Le Cetine di Cotorniano mine, Chiusdino, Siena province, Tuscany, Italy. 


Description: Brown fibrous aggregate. 
Wavenumbers (cm~ *): 3460sh, 3230s, 1643, 1197, 1137s, 1074s, 1049s, 1001s, 655sh, 595, 516. 


S9 Voltaite K,Fe**;Fe°*3Al(SO,))>-18H5O 
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Locality: Alcaparrosa mine, Cerritos Bayos, Calama, El Loa province, Antofagasta region, Chile. 

Description: Black octahedral crystal from the association with aluminocopiapite, coquimbite and 
szomolnokite. Identified by IR spectrum, powder X-ray diffraction pattern and chemical compo- 
sition. The empirical formula is (electron microprobe) K3 o(Fe42M8g0.64n0.2)(Fe2.7Al0o.3) 
Al, o(S504)12.0 H20. 

Wavenumbers (cm *): 3535sh, 3430, 3140sh, 3080, 2500w, 1685, 1627, 1145s, 1125sh, 1065sh, 
1053s, 1007s, 990sh, 917, 875sh, 724w, 660, 624, 591, 521w, 435w. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1341 


S11 Aubertite Cu**Al(SO,).Cl-14H,O 
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Locality: Cerro Pintados (Cerros Pintados), Tamarugal Pampa, Iquique province, Tarapaca region, 
Chile. 

Description: Blue massive. The empirical formula is (electron microprobe) (Cup 6) Mgo.38C09.03) 
Alı 04(504)1.98Cl1 o8:nH20. 

Wavenumbers (cm ‘): 3340s, 3220s, 3140sh, 3010s, 2515w, 1670sh, 1655, 1115, 1070, 990, 951, 
791sh, 704, 680sh, 624, 597, 506w, 466, 440sh. 


S12  Coquandite Sb°*<(SO4)Og-H5O 
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Locality: Pereta mine, Pereta, Tuscany, Italy (type locality). 

Description: White crust on stibnite. 

Wavenumbers (cm ‘): 3375, 3300sh, 1650w, 1105sh, 1066s, 1025sh, 961w, 735sh, 700sh, 664, 
600s, 549, 519, 470sh. 
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S13 Botryogen MgFe°*(SO,).(OH)-7H»O 
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Locality: Le Cetine di Cotorniano mine, Chiusdino, Siena province, Tuscany, Italy. 

Description: Orange crystals. The empirical formula is (electron microprobe) (Mg, 99Feo.02) 
(Feo 96Alo.04)(SO4)2.00(OH)-2H20. 

Wavenumbers (cm~'): 3572, 3435, 3330, 3265, 2380w, 2240w, 1685sh, 1647, 1625sh, 1212s, 
1165sh, 1137s, 1108s, 1072s, 1025s, 1012s, 1002s, 721, 673, 651, 604, 538, 488, 445, 415sh. 


S14 Coquimbite Fe°*,(SO,)3-9H,O 
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Locality: Cerro Pintados (Cerros Pintados), Tamarugal Pampa, Iquique province, Tarapaca region, 
Chile. 

Description: White powdery aggregate. Identified by IR spectrum, powder X-ray diffraction pattern 
and qualitative electron microprobe analysis. The strongest lines of the powder X-ray diffraction 
pattern [d, A (I, %)] are 9.43 (70), 8.35 (100), 5.48 (70), 4.60 (80), 4.17 (90), 3.67 (60), 3.52 (60), 
3.38 (90), 2.775 (90). 

Wavenumbers (cm '): 3410, 3190, 3075sh, 3000sh, 2505w, 1650, 1400w, 1215sh, 1170s, 1109s, 
1068s, 1024, 1013s, 995sh, 947, 831, 690sh, 666, 605sh, 593, 575sh, 484, 442w, 420sh. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1343 


S15 Linarite © PbCu**(SO,)(OH), 
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Locality: Kaban Mt., Western Keivy massif, Kola peninsula, Murnansk region, Russia. 
Description: Greenish-blue aggregate from quartz-astrophyllite vein, from the association with 
galena. Identified by IR spectrum. 
Wavenumbers (cm): 3440, 3400sh, 2825, 1166, 1080sh, 1070sh, 1040s, 985sh, 966, 890, 852w, 
826, 783w, 736w, 628, 602s, 536, 495, 485, 449, 424, 380. 
S16 Anorthominasragrite V“*(SO,)O-5H,O 
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Locality: North Mesa mine No. 5, Temple Mt. mining district, Emery Co., Utah, USA (type locality). 


Description: Blue spherulites. Confirmed by qualitative electron microprobe analysis. 
Wavenumbers (cm *): 3415s, 1640, 1203, 1138s, 1074, 1051, 996s, 700sh, 604, 460. 


1344 2 IR Spectra of Minerals and Reference Samples Data 


S17 = Aphthitalite = (K,Na)3Na(SO,)> 
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Locality: Merkers, Merkers-Kieselbach, Thuringia, Germany. 
Description: Light grey granular aggregate from the association with halite. Confirmed by qualitative 


electron microprobe analysis. 
Wavenumbers (cm~!): 1188s, 1103s, 990, 617s, 445w. 


S18  Arcanite K>,(SQu,) 
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Locality: Dingo Donga cave, Madura Motel, Eucla, Western Australia, Australia. 

Description: White crystals. Identified by IR spectrum. The empirical formula is (electron micro- 
probe) H,[Ko.73(NH4)o.13Nao0.06](SO4)1.00. The bands at 3,240, 3,140, 1,450, 1,430 and 1,405 cm! 
correspond to vibrations of NH,” groups. 

Wavenumbers (cm *): 3240, 1450sh, 1430, 1405sh, 1180sh, 1115s, 990w, 980w, 618s, 450. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1345 


S21 Alunite KAI1;(SO,),(OH), 
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Locality: Empire mine, Tombstone district, Tombstone Hills, Cochise Co., Arizona, USA. 

Description: White spherulites. The empirical formula is (electron microprobe) H,Ko7Pbo.05 
Alz 9Feo,1(SO4)2,0(OH,H20)6. 

Wavenumbers (cm~ *): 3490, 1625w, 1425sh, 1388, 1220, 1159, 1083s, 1026, 838w, 677, 670sh, 
626s, 599s, 523, 502w, 487w, 422. 


S22 Aluminocopiapite (A530, 3)Fe?*4(SO4)6(OH)>:20H»O 
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Locality: Dresden, Saxony, Germany. 

Description: Yellow concretion. Al-rich variety. The empirical formula is (electron microprobe) 
Alo.67(Fe2.10Al1.90)(SO4)6.00(OH)2:2H20. 

Wavenumbers (cm~ *): 3520sh, 3400s, 3260s, 3200s, 1642, 1230, 1133s, 1085sh, 997s, 772w, 748w, 
724, 670sh, 635sh, 597, 553, 445. 


1346 


S23 Piypite 
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KyCu**,(SO4)40(Na,Cu*)Cl 
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Locality: North Breach of the Great Fissure Tolbachik volcano eruption, Kamchatka peninsula, 


Russia (type locality). 


Description: Green prismatic crystals. Confirmed by IR spectrum. 
Wavenumbers (cm~!): 1207s, 1117s, 1021s, 983s, 648, 613, 555, 514, 500sh. 


S24 Anhydrite 
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Locality: Zastavka, near Brno, South Moravia, Czech Republic. 
Description: Light grey prismatic crystals from the association with koktaite. Identified by IR 


spectrum. 


Wavenumbers (cm~!): 1175sh, 1156s, 1117s, 1009w, 676, 617, 595, 507w, 455w. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1347 


S25  Anhydrite Ca(SQOx,) 
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Locality: Tyret’ railway station, Irkutsk region, Siberia, Russia. 
Description: White crust from the association with tyretskite. Identified by IR spectrum. 
Wavenumbers (cm): 1170sh, 1155s, 1125s, 674, 613, 593, 505w. 


S26 Antlerite Cu*;(SO,)(OH), 
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Locality: Lubietova, Banská Bystrica region, Slovakia. 

Description: Green crystals from the association with parnauite. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3578, 3485, 1159, 1109s, 1070s, 988, 876, 854, 789, 756, 670w, 636s, 616, 
601, 515, 500, 458w, 412. 
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S27  Anglesite Pb(SO,) 
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Locality: Mibladene (Mibladén), Upper Moulouya lead district, Midelt, Khénifra province, Morocco. 
Description: Colourless crystal. Confirmed by IR spectrum. 
Wavenumbers (cm): 1168, 1110sh, 1100s, 1051s, 967, 622, 595. 


S28 Aluminocopiapite (Al530013)Fe?*4(SO4)6(OH)2:20H»O 
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Locality: Alcaparrosa mine, Cerritos Bayos, Calama, El Loa province, Antofagasta region, Chile. 

Description: Yellow fine-grained aggregate from the association with voltaite, coquimbite and 
szomolnokite. The empirical formula is (electron microprobe) (Alo.42Mgo.26Cuo.11Feo.og) 
Fe4 09(SO4)6.00(OH)2:nH2O. The band at 1,397 cm~' can be due to the presence of H* or NH4”. 

Wavenumbers (cm Ù: 3535sh, 3360s, 3165s, 1645, 1397w, 1220, 1190, 1139s, 1120sh, 1096s, 
1015sh, 997s, 710sh, 670sh, 630sh, 598, 556, 513w, 473w, 445sh. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1349 


S29 Alunite KAI;(SO,)>(OH), 
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Locality: Madneuli mine, Bolnisi district, Kvemo Kartli region, Georgia. 

Description: Green fine-grained porcelain-like aggregate. Fe-rich variety. The empirical formula is 
(electron microprobe) (Ko.s3Nao.og)(Alz.46Feo.s0Cuo.02)(SO4)2,00(OH,H20),. 

Wavenumbers (cm ‘): 3500sh, 3470s, 3400sh, 1635w, 1430w, 1229, 1055sh, 1099s, 1028, 685sh, 
675, 630, 601, 522, 455w, 427. 


S30 Alunogen  AI,(SO,)3:17H2O 
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Locality: Le Cetine mine, Chiusdino, Siena province, Tuscany, Italy. 

Description: White fine-grained aggregate. Identified by IR spectrum. The empirical formula is 
(electron microprobe) (Al; 99Feo.92)(SO4)3 99°NH20. 

Wavenumbers (cm ‘): 3360, 3000s, 2480, 1670, 1640sh, 1391w, 1096s, 930, 697, 605, 475sh. 
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S31 Antlerite Cu?*3;(SO,)(OH), 
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Locality: Chuquicamata copper mine, Chuquicamata district, Calama, El Loa province, Antofagasta 
region, Chile. 

Description: Emerald-green fibrous aggregate forming veinlet, from the association with 
natrochalcite and krohnkite. Confirmed by IR spectrum. 

Wavenumbers (cm~'): 3575, 3485, 1156, 1112s, 1072s, 988, 877, 855, 789, 757, 670w, 636s, 616, 
603, 516, 496, 460w, 416w. 


S32 Natrochalcite NaCu2(S03)(OH)-H2O 
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Locality: North Breach of the Great Fissure Tolbachik volcano, Kamchatka peninsula, Russia. 

Description: Green pseudomorphs after euchlorine crystals. Identified by IR spectrum. K-rich variety 
of natrochalcite or (in case of ordering of K and Na) a potentially new mineral species. The 
empirical formula is (electron microprobe, limits of formula units are indicated) 
(Nao.48-0.55K0.46-0.51)(CU1.91-1.98ZN0—0.04F€0.01 Alo—o.03)(SO4)2,00(OH)o.9Clo,1-2H20. 

Wavenumbers (cm ‘): 3330, 1627, 1252s, 1265sh, 1158, 1090sh, 1061s, 1045sh, 997, 940sh, 860sh, 
687w, 658, 623, 600, 545w, 490w, 452w. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1351 


S33 Fibroferrite Fe°™(SO4)(OH)-5H2O 
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Locality: Libanka, Dubnik, Presov region, Slovakia. 

Description: Beige fibrous aggregate from the association with halotrichite. The strongest lines of the 
powder X-ray diffraction pattern [d, A (I, %)] are 11.93 (100), 6.93 (80), 4.35 (80, split), 4.02 (70), 
3.47 (80), 3.36 (60), 3.00 (80). 

Wavenumbers (cm *): 3270s, 2520sh, 1642, 1426w, 1200sh, 1135sh, 1115s, 1078s, 998, 690sh, 
597, 520. 


S34 Halotrichite Fe**Al,(SO,4)4-22H,O 
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Locality: Libanka, Dubník, Prešov region, Slovakia. 

Description: Yellowish to beige fibrous aggregate from the association with fibroferrite. Confirmed 
by IR spectrum. The empirical formula is (electron microprobe) (Feo. o4Mgo.o2Cao.o2) 
Alı o3(504)4.00 H20. 

Wavenumbers (cm~ *: 3560sh, 3460sh, 3250s, 3010s, 2570sh, 1650, 1140sh, 1113s, 1081s, 1055sh, 
993, 978w, 954, 709, 625, 597, 470w. 
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S35 Kamchatkite KCu**3;(SO,),0Cl 
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Locality: Second Scoria Cone of the Great Fissure Tolbachik volcano eruption, Kamchatka penin- 
sula, Russia (type locality). 

Description: Greenish-brown crystals. Confirmed by IR spectrum. 

Wavenumbers (cm): 1238, 1083s, 1050s, 999, 913, 657, 624, 599, 450. 


S36 Cyanotrichite Cu7*,Al,(SO,4)(OH),-2H,O 
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Locality: Tungui, Guangxi, China. 

Description: Blue radial aggregates of acicular crystals. Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3540sh, 3310s, 2200w, 2050w, 1650w, 1590sh, 1136s, 1101s, 1034s, 905, 
833w, 780sh, 746, 660, 610sh, 573, 504s, 443s. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1353 


S37 Cyanotrichite © Cu7*,Al,(SO,4)(OH),2:2H,O 
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Locality: Tungui, Guangxi, China. 

Description: Blue radial aggregates of acicular crystals. Confirmed by IR spectrum and qualitative 
electron microprobe analysis. 

Wavenumbers (cm *): 3540sh, 3350s, 3230s, 2200w, 2050w, 1650w, 1590sh, 1136s, 1102s, 1034s, 
910sh, 898, 833w, 780sh, 748, 659, 574, 503s, 444s. 


S38 Brochantite Cu7*,(SO,)(OH)<, 


1.0 
0.8 
oO 
O 
(a 
3 
= 
z 
=c 06 
3 
fo 
H 
0.4 


500 1000 1500 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Udokan (Udokanskoe) Cu deposit, Udokan, Chita region, Transbaikal area, Eastern Siberia, 
Russia. 

Description: Green acicular crystals. Confirmed by IR spectrum and qualitative electron microprobe 
analysis. 

Wavenumbers (cm '): 3580, 3560, 3400, 3380s, 3265, 1127s, 1117s, 1089s, 986, 944, 895sh, 871s, 
848, 780, 733, 641w, 626, 606, 597s, 509, 485, 470, 460sh, 413. 
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S39 Caracolite Na3Pb.(SO,)3Cl 
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Locality: Mina Beatriz, near Caracoles, Sierra Gorda, Atacama, Chile (type locality). 
Description: Colourless pseudohexagonal crystals. The empirical formula is (electron microprobe) 


Naz 9Ko,95Pb2,97(SO4)3.00Clo.g7(0H)..- 
Wavenumbers (cm~!): 3560w, 1595w, 1182, 1170sh, 1116s, 1038s, 968, 625sh, 617, 608, 454w. 


S40 Ammonioalunite (NH,)AI3;(SO,4)2(OH)¢ 
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Locality: Kladno (Schéller) mine, Libusin, Kladno, Central Bohemia, Czech Republic. 

Description: Light grey massive. Confirmed by IR spectrum and qualitative electron microprobe 
analysis. The bands at 3,305 + 3,390 and 1,433 cm! correspond to stretching and banding 
vibrations of NH,” groups, respectively. 

Wavenumbers (cm *): 3514, 3305, 3090, 1627w, 1433, 1231s, 1075s, 1045sh, 1025s, 797w, 667s, 
612s, 593s, 515, 473, 407. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1355 


S41 Dietrichite ZnNAI>5(SOx.4)4:22H5O 
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Locality: Campiglia Marittima, Livorno province, Tuscany, Italy. 

Description: White crust. Confirmed by IR spectrum. The empirical formula is (electron microprobe) 
(Zino 6«Mgo.3Feo,1)Als.o(SO4)4.0-NH20. 

Wavenumbers (cm~ '): 3550sh, 3450sh, 3210, 3030s, 2550, 1625, 1525sh, 1113s, 1087s, 993w, 954, 
885w, 740sh, 704, 670sh, 622, 608, 595. 


S42 Bonattite Cu**(SO,)-3H,O 


1.0 
oD) 
= 
3“ 0.8 
= 
z 
N 
(æ 
a 
= 
0.6 


500 1000 1500 3000 3500 4000 


Wavenumber (cm”’) 


Locality: Blyava Cu deposit, Sakmara zone, Mednogorsk district, Orenburg region, South Urals, 
Russia. 

Description: Pale blue crust. Confirmed by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm '): 3470, 3320sh, 3180s, 1671, 1630sh, 1107s, 1075sh, 982w, 875, 680sh, 
622, 640. 
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S43 Brochantite Cu7',(SO,)(OH), 
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Locality: Northern Dzhezkazgan mine, Dzhezkazgan (Zhezkazgan), Karagandy region, Kazakhstan. 

Description: Green split crystals on cuprite. Identified by IR spectrum and qualitative electron 
microprobe analysis (only Cu and S have been detected). 

Wavenumbers (cm *): 3590sh, 3565, 3375s, 3255, 1125sh, 1118s, 1091s, 985, 945, 874s, 850, 780, 
733, 635sh, 625, 605, 597s, 508, 482, 412. 


S44 Felsobanyaite Al4(SO4)(OH)109-4H2O0 
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Locality: Satinka village, Tula region, Russia. 

Description: White concretion. Identified by IR spectrum. 

Wavenumbers (cm~ '): 3580sh, 3490sh, 3325s, 2960sh, 1645, 1390w, 1180, 1100s, 1039s, 957, 750, 
655sh, 608s, 549s, 506, 474. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1357 


S45 Beaverite-(Cu) | Pb(Fe,Cu**)3(SO,).(OH,H50)¢ 
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Locality: Balta-Tau deposit, East Baimak ore field, the Republic of Bashkortostan, Russia. 

Description: Yellow powdery aggregate from the association with azurite, malachite, chrysocolla, 
cerussite and mimetite. Identified by IR spectrum, electron microprobe analysis and powder X-ray 
diffraction pattern. The empirical formula is Pbo.g8Fe€2.0Cuo.9(S04)2.0(0H,H20)6. 

Wavenumbers (cm _‘): 3365, 1622w, 1163, 1108, 1024s, 990sh, 917, 798w, 667w, 622, 600w, 515, 
472s, 435sh. 


S46 Baryte Ba(SQx,) 
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Locality: Yukspor Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Pale yellow platy crystal on microcline. Identified by IR spectrum and electron 
microprobe analysis. The empirical formula is Bao,995r0.02C40.01S1.0004.02- 

Wavenumbers (cm~!): 1179s, 1117s, 1082s, 984, 633, 608s. 
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S47 =Baryte Ba(SO,) 
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Locality: Quartz quarry, Altrandsberg, Miltach, Lower Bavaria, Bavaria, Germany. 

Description: Colourless crystals from the association with quartz and pyrite. Identified by IR 
spectrum and electron microprobe analysis. The empirical formula is Bag 94ST .96(SO4)1.00- 

Wavenumbers (cm): 1179s, 1118s, 1084s, 983, 636, 610s. 


S48 Boussingaultite (NH 4)2Mg(SO,)2-6H,O 
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Locality: Burned dump of the Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: Colourless crystals from the association with ammoniojarosite and salammoniac. 
Investigated by B.V. Chesnokov. Confirmed by IR spectrum and qualitative chemical analysis. 
Daes LAD g/cm’. The strongest lines of the powder X-ray diffraction pattern [d, A (I, %) 
(hk1)| are 5.34 (64) (O11), 4.23 (100) (-121, 210), 3.80 (87) (130), 3.14 (80) (201, 040), 2.744 (32) 
(-212, 041), 2.455 (28) (-331). 

Wavenumbers (cm): 3480sh, 3290s, 3080, 2920, 2850, 1670, 1474, 1434, 1142s, 1082s, 981, 
790sh, 724, 670sh, 627, 617, 565sh, 400w. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1359 


S50 Bazhenovite CaSs5-CaS,03:6Ca(OH) 2:20H2O 
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Locality: Burned dump of the Chelyabinsk coal basin, Kopeisk, South Urals, Russia (type locality). 

Description: Yellow platy crystals from the association with siderite, pyrite, iron, sulfur, oldhamite, 
portlandite, periclase, troilite, pyrrhotite and fluorite. Holotype sample. The crystal structure is 
solved. Monoclinic, space group P2,/c, a = 8.45(1), b = 17.47(1), c = 8.24(1) A, P = 119.5(2)°, 
Z = 1. The empirical formula is CaSq g5-CaS> 7503-Cag 99(OH) 12.29°20.14H20. Dmeas = 1.82(1) g/ 
cm’, Doac = 1.845 g/cm’. Optically biaxial (+), a = 1.595(2), p = 1.619(2), y = 1.697(3). The 
strongest lines of the powder X-ray diffraction pattern [d, À (I, %)] are 8.76 (100), 4.39 (100), 1.996 
(70), 2.91 (60), 2.81 (50), 2.62 (50), 2.28 (50). Weak bands at 1,420 and 868 cm™! are due to the 
admixture of siderite. 

Wavenumbers (cm~ *): 3370, 1620, 1420w, 1120, 990sh, 981s, 943s, 868w, 815sh, 651, 496, 455. 


S51 Buryatite Ca;(Si,Fe°*,Al)(SO,)[B(OH),4](OH);0-12H,O 
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Locality: Borehole at the Solongo boron deposit, basin of the Vitim river, southern part of the 
Vitimskoe plateau, Buryatia, Transbaikal Region, Russia (type locality). 

Description: Light grey (with violet shade) fine-grained aggregate from the association with 
calcite, fluoborite, frolovite, magnetite, kurchatovite, clinokurchatovite, fedorovskite, sakhaite, 
vimsite, pentahydroborite, hexahydroborite and borcarite. Holotype sample. Trigonal, space 
group P3,c (?); a = 11.141), c = 20.99(5) A, V = 2256(7) A’, Z = 4. The empirical formula 
is Cag, o0(Sit.21Fe**o 36Alo,19Mgo.12Mn**,04)(SO4)2.03[B(OH)a]2.13[(OH)11.3000.701 -29.13H50. 
Dear = 1.895(10) g/cm’. Optically uniaxial (—), œ = 1.532(3), e = 1.523(3). The strongest 
lines of the powder X-ray diffraction pattern [d, A (I, %) (hkD] are 9.70 (80) (100), 3.85 (60) 
(105), 3.04 (80) (032), 2.736 (60) (304), 2.596 (100) (132), 2.374 (60) (306), 2.121 (90) (136), 
1.833 (60) (332), 1.498 (70) (248). 

Wavenumbers (cm *): 3600sh, 3422s, 3210sh, 1683, 1650, 1422, 1394, 1235, 1190, 1105s, 999, 
956, 894w, 750sh, 726, 676, 658, 636, 540sh, 499. 


S52 Woodwardite Cu7*,Al,(SO,)(OH),2-2-4H,0 (2) 
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Locality: Kamariza (Kamareza) Mines, Agios Konstantinos, Lavrion mining District, Attiki (Attika, 
Attica) Prefecture, Greece. 

Description: Light blue powdery aggregate. Confirmed by IR spectrum and qualitative chemical 
analysis. 

Wavenumbers (cm ‘): 3385s, 3290sh, 1623, 1390w, 1120sh, 1108s, 995, 650sh, 617, 590sh, 435. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1361 


S53 Kottenheimite Ca3Si(SO4)2(OH).6:12H,O 
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Locality: Gumeshevskoe Cu deposit, Middle Urals, Russia. 

Description: White acicular crystals from the association with fukalite. Identified by IR spectrum. 
CO;-rich variety. The empirical formula is (CO; calculated) Caz o9(Sip.92Alp.05)[(SO4)1.30(CO3)o0.61] 
(OH,H20)s:nH20. 

Wavenumbers (cm~ *): 3505s, 3395s, 3240sh, 1695, 1652, 1397, 1159, 1088s, 986w, 884w, 751, 
675, 623, 597, 555sh, 495, 460sh. 


S54 Sundiusite Pb 1 0(SO4)C1,Og 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden. 


Description: White single-crystal platy grain in skarn. 
Wavenumbers (cm~!): 1097s, 1015s, 962, 785w, 765w, 690sh, 681, 675sh, 631w, 606, 600, 


520sh, 416s. 
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s55 Caracolite Na3Pb.(SO,)3Cl 
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Locality: Mina Beatriz, near Caracoles, Sierra Gorda, Atacama, Chile (type locality). 

Description: Colourless pseudohaxagonal crystals. The empirical formula is (electron microprobe) 
Naz gPb2 15(SO4)3.0Cli1- 

Wavenumbers (cm *): 1135sh, 1091s, 1040sh, 1010sh, 968, 631, 615sh, 607s, 454. 


$57 Ettringite Ca¢Al5(SO.)3(OH))2-26H»O 
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Locality: Hatrurim formation (“Mottled Zone”), Israel. 

Description: Yellow prismatic crystals. Cr-bearing variety. The empirical formula is 
Cag o0(Al.g4Sio,10)[(SO4)2.46(CrO4)o.34(CO3).](OH) 12-220. 

Wavenumbers (cm ‘): 3632, 3500sh, 3420s, 1675, 1410, 1385, 1114s, 989w, 874, 857, 725sh, 
665sh, 616, 544, 490sh, 410. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1363 


S58  Syngenite K Ca(SO4):H20 
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Locality: Kalush salt deposit, Kalush area, the Precarpathian depression, Ukraine. 

Description: Colourless flattened prismatic crystal from the association with sylvite, langbeinite and 
kainite. Confirmed by IR spectrum and qualitative chemical analysis. 

Wavenumbers (cm '): 3490sh, 3380sh, 3310, 1678w, 1445w, 1192, 1139s, 1124s, 1108s, 1103s, 
1002w, 981w, 750, 659, 644, 603s. 

S59  Hydroglauberite Na, gCa3(SO4)3-6H,O 
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Locality: Kushkanatau salt deposit, lower Amu Darya river, the Republic of Karakalpakia, 
Uzbekistan (type locality). 

Description: White aggregate of fibrous crystals from the association with glauberite, halite, 
mirabilite, polyhalite, thenardite and blodite. Holotype sample. Orthorhombic or monoclinic. 
Dmeas = 1.51 g/cm’. Optically biaxial (—), a = 1.488, y = 1.500. The strongest lines of the 
powder X-ray diffraction pattern [d, A (I, %)] are 3.08 (100), 9.20 (90), 2.78 (90b), 4.60 (80), 
2.90 (70), 4.20 (60), 3.52 (60). 

Wavenumbers (cm ‘): 3580w, 3410, 3310, 1670w, 1623w, 1210sh, 1185sh, 1160s, 1128s, 1110sh, 
1090sh, 1074s, 1007w, 987w, 770w, 705w, 653, 645sh, 609, 510, 458. 
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S60  Glaucocerinite (Zn,Cu**), 9Alg(SO4)3(OH)32-18H>O 
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Locality: Christiana mine, Agios Konstantinos, Lavrion mining District, Attiki (Attika, Attica) 
Prefecture, Greece (type locality). 

Description: Light green spherulitic crust from the association with goethite, smithsonite, zincolivenite, 
malachite, pyrite, galena and sphalerite. The empirical formula is Zn- 4Cu. 3Mgo ;Al¢.2(SO4)3 0 
(OH) nH320. 

Wavenumbers (cm~ *): 3440, 3395s, 2070w, 1630, 1160sh, 1112s, 965sh, 780, 617s, 560sh, 414. 


S61 Gunningite Zn(SO,)-H2O 
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Locality: Degtyarskoe deposit, Revda district, Middle Urals, Russia. 

Description: White powdery aggregate. Sample number 1806/1 from the Mining Museum, St. 
Petersburg Mining Institute. The empirical formula is Zno.g1Feo.12Mgo.05(SO4)1 o9°:MH2O. The 
strongest lines of the powder X-ray diffraction pattern [d, A (I, %)] are 4.82 (38), 4.77 (42), 
3.414 (100), 3.357 (22), 3.063 (49), 2.525 (51). 

Wavenumbers (cm~ *): 3550sh, 3300sh, 3220s, 3140sh, 1620w, 1507w, 1085sh, 1049s, 1100s, 1021, 
985w, 871s, 667w, 625, 604, 570, 460w. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1365 


S62 Goslarite Zn(SO,)-7H,O 
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Locality: Rammelsberg mine, near Goslar, Harz, Germany (type locality). 
Description: White powdery aggregate. The empirical formula is Zno.s3Mno.30Mno.07 


(SOx) 1.00°2H20. 
Wavenumbers (cm~!): 3520sh, 3315s, 3235sh, 1665, 1635, 1210sh, 1125s, 1000s, 1020, 990, 767w, 


660, 628, 607, 515. 


S63 Ferricopiapite = (Fe°*s,310,/3)Fe°*4(SO4)6(OH)>:20H»O 
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Locality: Cerro Tazna, Atocha-Quechisla district, Nor Chichas province, Potosi department, Bolivia. 

Description: Orange-yellow fine-grained aggregate. The empirical formula is (electron microprobe) 
(Feo 63CU9.06)Fe4.00(SO4)6.00(OH)2-nH20. 

Wavenumbers (cm~ *): 3470sh, 3370s, 3250s, 3170s, 1665sh, 1640, 1405, 1225, 1135s, 1084sh, 
995s, 718, 666, 635sh, 610sh, 597, 555, 490, 472. 
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S64 Caledonite Pb;Cu5(SO,)3(CO3)(OH)¢ 
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Locality: Gold Hill mine, Gold Hill district, Deep Creek Mts., Tooele Co., Utah, USA. 

Description: Blue-green crust from the association with cerussite and quartz. The empirical formula 
is (electron microprobe) Pbs Cus ;(SO4)2.7(S104)9,1(CO3),(OH)5. The absorption maxima at 798, 
780 and 695 cm™' are due to the admixture of quartz. 

Wavenumbers (cm~ '): 3400, 3300sh, 1397, 1120s, 1100s, 1059s, 1006, 953, 938, 856w, 837w, 798, 
780, 695w, 670w, 620, 606, 571, 500sh, 460. 


S65 Gypsum Ca(SQO,)-2H,O 
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Locality: Kladno (Schöller) mine, Libušin, Kladno, Central Bohemia, Czech Republic. 


Description: White powdery aggregate. Identified by IR spectrum. 
Wavenumbers (cm): 3540, 3395, 3230sh, 1688, 1625, 1142s, 1116s, 1005w, 777w, 669, 601, 460. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1367 


S66 Ettringite CasAl-(S03)(OH);12:26H20 
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Locality: Hatrurim formation (“Mottled Zone”), Israel. 

Description: Violet veinlet in calcite—aragonite—spurrite rock. Cr-bearing variety. The empirical 
formula is Cag o9(Al}.93S19.08)[(SO4)2.46(CrO4)o.32(CO3),,](OH) ;2:7H2O. The colour corresponds to 
Cr°*, but the stoichiometry and the doublet 870 + 854 cm ' indicate that most part of Cr is present 
as CrO,” anion. 

Wavenumbers (cm~ *): 3635, 3510sh, 3420s, 1685, 1490sh, 1410, 1112s, 988, 950sh, 870, 854, 
730sh, 615, 544, 505, 418. 


S67 Wroewolfeite Cu7*,(SO,)(OH),4:2H.O 
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Locality: Barkevik, Barkevik area, Langesundsfjord, Larvik, Vestfold, Norway. 

Description: Turquoise-blue grains. Identified by IR spectrum. 

Wavenumbers (cm~ *): 3540, 3395s, 3270sh, 1625w, 1144s, 1087s, 965w, 870, 843, 815, 766, 674, 
624, 601, 512, 467, 421. 
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S68  Sideronatrite Na Fe°'(SO,)>(OH)-3H»,O 
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Locality: Sasso, Tuscany, Italy. 
Description: Yellow botryoidal aggregate. Identified by IR spectrum. 
Wavenumbers (cm *): 3330s, 1626, 1233s, 1135s, 1063s, 995s, 730sh, 667, 613, 590, 560sh, 490. 


S69  Boussingaultite (NH 4)2Mg(SO,)2-6H2O 
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Locality: Larderello, Pomarance, Pisa province, Tuscany, Italy. 

Description: Grey granular aggregate. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3450sh, 3330s, 3190s, 3010sh, 1685, 1476, 1434, 1401s, 1146s, 1093s, 983, 
731, 626s, 610s, 440, 420sh, 400. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1369 


S71 Gorgeyite K>5Cas(SO4)6-H2O 
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Locality: Inder boron deposit, Atyrau region, Kazakhstan. 

Description: Brown platy crystal from the association with halite. Confirmed by IR spectrum and 
qualitative electron microprobe analysis. 

Wavenumbers (cm~ *): 3570, 3520w, 1612w, 1200sh, 1187s, 1180sh, 1158s, 1141s, 1117s, 1106s, 
1085s, 1073s, 1007, 998, 670w, 653, 627, 611w, 595, 526w, 492w, 457w. 


S72 Hydrowoodwardite Cu,_,Al,(SO4),/2(OH)2:nH2O 
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Locality: Wolkenstein, Saxony, Germany. 
Description: Blue colloform. Confirmed by IR spectrum and qualitative electron microprobe 


analysis. 
Wavenumbers (cm "): 3425s, 1640, 1540w, 1445w, 1093s, 994s, 870sh, 690sh, 596, 540sh, 459. 
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S73 Devilline © CaCu7*,(SO4).(OH)¢:3H2O 
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Locality: Richtarova, Staré Hory, Banska Bystrica Co., Banska Bystrica region, Slovakia. 

Description: Greenish-blue acicular crystals. The empirical formula is Cag .97Cu3 99ZNng 95Feo 01 
(SO4)2.09(OH,H20) 9. Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3595, 3555, 3525, 3460, 3315, 3270sh, 3150, 1668w, 1505w, 1170, 1140sh, 
1125s, 1102s, 1074s, 1100sh, 989w, 860sh, 836, 756, 714, 655, 609, 600sh, 501, 490sh, 427, 
400sh. 


S74 Dolerophanite Cu**,(SO,)O 
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Locality: Great Fissure Tolbachik volcano eruption, Kamchatka peninsula, Russia. 

Description: Brown crystals from the association with chalcocyanite and euchlorine. The empirical 
formula is Cuy 96Feo 92(SO4)1 9900.98. Confirmed by IR spectrum. 

Wavenumbers (cm *): 1201s, 1150s, 1040s, 999s, 640sh, 626, 570, 531, 480, 434. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1371 


S75 Kalistrontite K>Sr(SQO,), 


1.0 
0.8 


0.6 


Transmittance 


0.4 
0.2 


500 1000 1500 2000 


Wavenumber (cm’) 


Locality: Borehole near Alshtan village, Sterlitamak district, the Republic of Bashkortostan, Russia 
(type locality). 

Description: Colourless platy crystal from the association with halite, anhydrite, dolomite, sylvite 
and clay minerals. Holotype sample. Trigonal space group R-3m; a = 5.45(3), c = 20.7(1) A, 
Z = 3. The empirical formula is (Ko.5Nao.14)(Sto.04M0.01)S2.0001.945- Dmeas = 3.30 g/cm”, 
Daje = 5.02 g/cm’. Optically uniaxial (—), œ = 1.569(2), e = 1.549(2). The strongest lines of 
the powder X-ray diffraction pattern [d, A (I, %)] are 6.7 (6), 3.14 (100), 2.73 (8), 2.06 (6), 1.904 (9), 
1.236 (8), 1.041 (7). 

Wavenumbers (cm~!): 1165s, 1111s, 986, 670sh, 630sh, 615s, 465w. 


S76 Kogarkoite Na3(SQ,4)F 
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Locality: Kedykverpakhk Mt., Lovozero alkaline massif, Kola peninsula, Murnansk region, Russia. 
Description: White grains with strong blue fluorescence under short-wave UV radiation. The 
empirical formula is Cu; 9¢Feo.92(SO4)1 0000.98. Identified by IR spectrum and qualitative electron 


microprobe analysis. 
Wavenumbers (cm): 1190sh, 1165sh, 1148s, 1123s, 998w, 940sh, 645sh, 629s, 464w. 
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S77 Klyuchevskite K3Cu**3(Fe°*,Al)(SO,4)40> 
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Locality: Great Fissure Tolbachik volcano eruption, Kamchatka peninsula, Russia. 

Description: Green crystals from the association with fedotovite, lammerite, nabokoite, atlasovite, 
ponomarevite, hematite and tenorite. Investigated by E.Y. Bykova. 

Wavenumbers (cm™'): 1274, 1255s, 1222, 1179s, 1109s, 1086s, 1062s, 1048s, 1035sh, 1010sh, 
1000sh, 992s, 966s, 669w, 646, 617, 597, 561, 525, 511, 485, 451w, 440w. 


S78  Kainite KMg(SO,)CI-3H,O 
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Locality: Stebnik salt deposit, near Drohobych, the Precarpathian depression, Ukraine. 

Description: Yellowish grains from the association with halite and clay minerals. Confirmed by IR 
spectrum. 

Wavenumbers (cm~ *): 3460sh, 3355, 3255, 3110, 1640, 1201, 1175s, 1135s, 1127s, 1023w, 906w, 
820sh, 796, 756, 660, 642, 607, 575sh, 524w, 467w, 450w. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1373 


S79 Carrboydite (Ni,Cu) ;4Alo(SO4,CO3)6(OH)43-7H»O (?) 
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Locality: Carr Boyd Ni mine, Goongarrie, near Kalgoorlie-Boulder, Goldfields-Esperance region, 
Western Australia, Australia (type locality). 

Description: Green spherulites from the association with gaspéite and nickelalumite. The empirical 
formula is (electron microprobe) Ni,5 9Cuo.5sAlg 4(S03)5. p((OH,CO3),-7H2O. Confirmed by IR 
spectrum. The strongest lines of the powder X-ray diffraction pattern [d, À (I, %)] are 10.23 
(100), 5.12 (56), 2.52 (29), 2.31 (18), 1.49 (11). 

Wavenumbers (cm~ *): 3525sh, 3400, 1635, 1435w, 1275w, 1135sh, 1110s, 1025, 985sh, 919, 730w, 
602, 542, 460sh, 428s. 


S80 Alum-(K) KAI(SO,)2:12H,O 
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Locality: Kladno (Schéller) mine, Libusin, Kladno, Central Bohemia, Czech Republic. 


Description: White crust. Identified by IR spectrum and qualitative electron microprobe analysis. 
Wavenumbers (cm *): 3350s, 3030s, 2485, 1650, 1096s, 991w, 934, 704, 612, 598. 
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S81 Kréhnkite Na ,Cu**(SO,).-2H5O 
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Locality: Chuquicamata copper mine, Chuquicamata district, Calama, El Loa province, Antofagasta 
region, Chile (type locality). 

Description: Light blue massive, from the association with natrochalcite and antlerite. Confirmed 
by IR spectrum and electron microprobe analysis. The empirical formula is Nai 9gCU1.03 
(SO4)2.00Clo.03-7H20. 

Wavenumbers (cm *): 3400sh, 3250sh, 3085s, 1680, 1620w, 1187s, 1160sh, 1149s, 1110s, 1081s, 
1054s, 992, 894w, 771, 648, 603, 572, 473, 453w. 


S83 Connellite Cu** 19(SO4)Cl4(OH)35-3H>O 
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Locality: Kurumsak V deposit, Karatau range, southern Kazakhstan region, Kazakhstan. 

Description: Light blue massive from the association with cyanotrichite. Confirmed by IR spectrum, 
powder X-ray diffraction pattern and electron microprobe analysis. The empirical formula is 
Cuj9.00[(SO4)o.91(SbO4)0.02(CO3),]Cl4.04(OH),-nH20. The strongest lines of the powder X-ray 
diffraction pattern [d, A (I, %)] are 7.9 (70), 3.37 (80), 3.22 (60), 2.76 (80), 250 (60), 2.28 
(100), 1.602 (70), 1.476 (60), 1.302 (60). 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1375 


Wavenumbers (cm ‘): 3442, 3400sh, 2900, 2845, 2790sh, 1633w, 1417w, 1280w, 1101s, 1007, 
875w, 848w, 737, 710sh, 591w, 536, 485, 457s. 


S85 Sulfate-antimonate S85 Cu**,Al,(HSbO,,SO,)2(OH) 9:2H5O (n = 2) 
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Locality: L’ubietova-Svatoduska, Banská Bystrica Co., Banská Bystrica region, Slovakia. 

Description: Light blue acicular crystals. The empirical formula is Cug q0(Al1.90Feo.06) 
[((HSbO4)0.33(SO4)o.66(CO3),](OH),-7H2O. Related to camerolaite and cyanotrichite. Needs fur- 
ther investigation. 

Wavenumbers (cm ~»: 3365, 3240sh, 2950sh, 1648, 1420w, 1150sh, 1090s, 1037s, 890, 760, 645, 
600sh, 578, 501, 442s. 


S86 Anhydrite Ca(SOxz) 
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Locality: Kohnstein Quarry, Niedersachswerfen, Nordhausen, Harz, Thuringia, Germany. 
Description: Colourless crystals from the association with howlite and hydroboracite. Identified by 


IR spectrum. 
Wavenumbers (cm): 1175sh, 1156s, 1120s, 1012w, 676, 617, 595. 
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S87 Copiapite Fe7*Fe°*,(SO4)6(OH)7:20H5O 
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Locality: Atocha mine, Argue province, Cochabamba department, Bolivia. 

Description: Yellow-brown massive from the association with ferricopiapite. The empirical formula 
is (electron microprobe) Cuo ;Fe4.9(SO4)6.o9(OH)2:nH20. 

Wavenumbers (cm '): 3525, 3350, 3155s, 1647, 1220s, 1180s, 1140sh, 1115s, 993s, 750sh, 723, 
672, 630sh, 594, 554, 464, 445, 425sh. 

S88 Kalinite KAI(SO,4)2-11H2O 
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Locality: Blyava Cu deposit, Mednogorsk district, Orenburg region, South Urals, Russia. 

Description: Colourless grains forming coarse-grained aggregate. Investigated by P.M. Kartashov. 

Wavenumbers (cm '): 3470sh, 3390s, 2960, 2480, 1643, 1194, 1100s, 1070sh, 976, 926, 697, 
597, 470sh. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1377 


S89  Cannonite  Bi,(SO,)O(OH)> 
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Locality: Duadello mine, Fraine, Pisogne, Camonica valley, Brescia province, Lombardy, Italy. 

Description: Colourless acicular crystals. Identified by powder X-ray diffraction pattern. The 
empirical formula is (electron microprobe) Bi, 97Pbp.94(SO4)1 op 0(OH)>2. 

Wavenumbers (cm~!): 1112s, 1078s, 930w, 830w, 785w, 675w, 617, 562, 520, 454, 401. 


S90 = Creedite Ca3Al,(SO,4)(OH)2Fs-2H»,O 
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Locality: Akchatau mine, Akchatau, Karagandy region, Kazakhstan. 

Description: Transparent violet spindle-like crystals from the association with gearksutite, pyrite and 
quartz. Identified by IR spectrum. 

Wavenumbers (cm '): 3530, 3315s, 3250, 1673, 1620sh, 1510w, 1325sh, 1163s, 1138s, 1083s, 
1045s, 985, 798, 766, 657s, 627s, 590s, 563s, 529, 491, 472, 465sh, 390sh. 
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S91 Minasragrite V“*(SO,)O-5H5O 
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Locality: Ragra mine (Minasragra), Huayllay district, Pasco province, Peru (type locality). 
Description: Bright blue split crystals from the association with patronite. 


Wavenumbers (cm ‘): 3465s, 3405s, 3360, 3260, 3070s, 1657, 1617, 1400w, 1141s, 1053s, 989, 
976s, 768, 690sh, 645, 606, 521, 510sh, 468. 


S92 Minamiite (Na,Ca,H,O,L))Al3(SO,4)2(OH,H20). 
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Locality: Okumanza, western foothills of Mt. Sharane, Gunma prefecture, Japan (type locality). 

Description: White powdery aggregate from the association with alunite, natroalunite, huangite and 
quartz. The empirical formula is (electron microprobe) (Nao35Cao.39Ko.97)(Alo.ggFeo 02) 
(SO4)2 090(O0H,H2O)¢. Probably minamiite should be considered as Ca-bearing variety of 
natroalunite. 

Wavenumbers (cm '): 3483s, 1630w, 1380sh, 1230, 1087s, 1027, 857w, 795, 775, 691, 632s, 601s, 
530, 487, 439. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1379 


S93 Mercallite KH(SQO,) 


1.0 
0.8 
(D) 
QO 
S 
S o6 
= 0. 
N 
S 
9°) 
= 
0.4 
0.2 


500 1000 1500 2000 2500 3000 3500 4000 
Wavenumber (cm’) 
Locality: Vesuvius volcanic complex, Naples province, Campania, Italy (type locality). 
Description: Tabular crystals from the association with halite and hieratite. 


Wavenumbers (cm ‘): 3385, 3040, 2600, 2485, 2420sh, 2350sh, 1700sh, 1610w, 1327, 1284, 1221, 
1183s, 1080sh, 1007, 887, 875, 852, 658w, 612, 590, 577, 452. 


S94 Metahohmannite Fe°*,(SO,),0-4H,O 
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Locality: Chuquicamata copper mine, Chuquicamata district, Calama, El Loa province, Antofagasta 
region, Chile (type locality). 

Description: Orange massive. 

Wavenumbers (cm): 3525, 3320sh, 3150, 1640, 1225sh, 1212, 1140sh, 1122s, 1020sh, 995s, 
730w, 630sh, 597, 556. 


1380 2 IR Spectra of Minerals and Reference Samples Data 


S95 Copiapite Fe**Fe°*,(SO4)6(OH)7:20H5O 
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Locality: Caracoles, Sierra Gorda district, Antofagasta province, Chile. 

Description: Yellow tabular crystals from the association with amarantite. The empirical formula is 
(electron microprobe) Fe, o9(Fe3.97Alo.03)(SO4)6.00(OH)2:nH20. 

Wavenumbers (cm ‘): 3520, 3335s, 3150s, 2450sh, 1643, 1225sh, 1182, 1145sh, 1113s, 994s, 730, 
665, 630sh, 597, 533, 450, 425sh. 

S96 Langbeinite K,Mg>(SOx,)3 
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Locality: Inder boron deposit, Atyrau region, Kazakhstan. 


Description: Light grey granular aggregate. Identified by IR spectrum. 
Wavenumbers (cm): 1205sh, 1171s, 1151s, 1140sh, 1090sh, 1051, 1010sh, 658, 635, 609, 472. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1381 


S97 Meta-aluminite Al,(SO,)(OH)4:5H,O 
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Locality: Balym village, Elbrus district, Kabardino-Balkaria Republic, northern Caucasus. 

Description: White concretion from the association with gypsum. Identified by IR spectrum 
and powder X-ray diffraction pattern. The strongest lines of the powder X-ray diffraction pattern 
[d, A (I, %)] are 8.42 (36), 6.92 (39), 4.52 (100), 4.38 (63), 3.74 (49), 3.62 (40). 

Wavenumbers (cm~ '): 3530, 3365, 3180, 3000sh, 2550, 1683, 1630, 1185sh, 1166s, 1110sh, 1071s, 
1050sh, 973, 822, 695sh, 638s, 592, 505w. 


S98  Natrochalcite §=NaCu5(SO,).(OH)-H,O 
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Locality: Chuquicamata copper mine, Chuquicamata district, Calama, El Loa province, Antofagasta 
region, Chile (type locality). 

Description: Green crust from the association with antlerite and krohnkite. Identified by IR spectrum. 

Wavenumbers (cm~ '): 3155, 3090sh, 1620w, 1236s, 1061s, 995s, 975s, 880sh, 646, 626, 602, 
A485sh, 480, 462, 407. 


1382 2 IR Spectra of Minerals and Reference Samples Data 


S99 ~=Lanarkite Pb,(SO,)O 
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Locality: Susanna mine, Leadhills, Lanarkshire, Scotland, UK (type locality). 
Description: Pale yellow crystals from the association with cerussite. 
Wavenumbers (cm~ +): 1115sh, 1073s, 1020sh, 990sh, 915sh, 598, 574w, 490sh, 455. 


S100  Leonite K5,Mg(SO,)2-4H,O 
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Locality: Potash Mine, RoBleben, Thuringia, Germany. 

Description: Yellow prismatic crystals. The empirical formula is (electron microprobe, H20 deter- 
mined by thermogravimetry data) (K4 92Nao.02Ca0.01) (M281 .01F€0.02(S03)2.00:3.88H20. 

Wavenumbers (cm™*: 3400sh, 3250s, 1725, 1695w, 1640w, 1208, 1135s, 1103s, 1081s, 1005, 
840w, 745sh, 717, 635sh, 614, 456w, 427. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1383 


S101 Langite Cu**,(SO,)(OH),¢-2H>O 
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Locality: Erzgebirge (Ore Mts.), Saxony, Germany. 
Description: Blue massive. 


Wavenumbers (cm): 3575, 3465, 3390s, 3280, 3170sh, 1620, 1115s, 1089s, 986, 944, 875s, 852, 
779, 734, 638, 627, 604, 597, 507, 483, 466, 415. 


S102 Ferrohexahydrite Fe**(SO,)-6H5O 
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Locality: Le Cetine di Cotorniano mine, Chiusdino, Siena province, Tuscany, Italy. 
Description: Bluish-white, massive. Identified by IR spectrum and qualitative electron microprobe 


analysis. 
Wavenumbers (cm): 3660, 3490sh, 3370s, 3200sh, 1640, 1110sh, 1094s, 977, 757, 620, 485sh. 
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S103 Mooreite MgoZn4Mn2(S04)(OH)26:8H20 
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Locality: Sterling Hill mine, Ogdensburg, Sussex Co., New Jersey, USA (type locality). 
Description: Brownish crust from the association with rhodochrosite and zincite. 


Wavenumbers (cm 7‘): 3675, 3630, 3540, 3485, 3350, 3150, 1637w, 1165sh, 1115sh, 1086s, 961, 
855w, 818w, 660sh, 620, 558, 445. 


S104 Metavoltine Na¢K>Fe**Fe?*<(SO,4);>05-18H5O 
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Locality: Carola mine (Carolaschacht), Freital, Dresden, Saxony, Germany. 

Description: Yellow powdery aggregate from the association with halotrichite and gypsum. The 
empirical formula is (electron microprobe) Nas gK> ; Fee. sMgo.1(SO4)12.0(0,OH)2:nH20. 

Wavenumbers (cm '): 3450, 3350, 3190, 2860sh, 1655sh, 1635, 1216, 1169, 1143s, 1120s, 1063s, 
996, 980sh, 671, 617, 592, 570sh, 493. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1385 


S105  Mascagnite (NH4)2(SO,) 
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Locality: Near the former settlement of Ravat, about 3 km east of the confluence of the rivers Jagnob 
and Iskanderdar’ja, Tajikistan. 
Description: White curved prismatic crystals from the association with salammonoac. Identified by 


IR spectrum. 
Wavenumbers (cm *): 3300sh, 3225s, 3050, 2850sh, 2035w, 1650sh, 1401s, 1107s, 990, 619s, 440w. 


S108 Nickelboussingaultite = (NH4)2Ni(SO,)2-6H.O 
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Locality: Noril’sk Cu—Ni deposit, Putorana Plateau, Taimyr peninsula, Siberia, Russia (type 
locality). 

Description: Green powdery coating on sulfide Cu—Ni ore. Holotype sample. Associated minerals are 
pentlandite and chalcopyrite. Monoclinic, space group P2,/b, a = 9.241(2), b = 12.544(15), 
c = 6.243(5) A, pP = 105.97(6)°, Z=2. The empirical formula is [(NH4)).s9Nao0o7] 
(Nio. 99Mgo.23Cuo.14Feo.02)(SO4)2.90°6H20. Deac = 1.85 g/cm’. Optically biaxial (+), a = 1.490, 
pP = 1.494, y = 1.501. The strongest lines of the powder X-ray diffraction pattern [d, A (I, %)] are 
11.7 (70), 4.153 (100), 3.759 (80), 3.022 (60), 2.793 (60), 2.119 (70), 1.806 (60). 
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Wavenumbers (cm ‘): 3190s, 2850sh, 1615w, 1460sh, 1401, 1144s, 1099s, 984, 900sh, 849w, 770, 
631, 615. 


S109 Nickelalumite NiAl4,(SO,)(OH))2-3H2O 
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Locality: Kara-Chagyr Mt., Alai range, Osh region, Kyrgyzstan. 

Description: Pale blue crust. The empirical formula is (electron microprobe) (Nip.o9Zno.o4) 
Al4.05(SO4)1.00(OH) 12-720. 

Wavenumbers (cm~ *): 3600sh, 3440s, 3250sh, 1625, 1410w, 1095, 1026s, 930, 728w, 596, 544s, 
467, 430, 400. 


S110 Natroglaucocerinite Na,(Zng_,Al,)(SO4),/245/2(OH)16°6H20 


1.0 

2 0.8 

= 

o 

= 

z 

Th 

= 

i") 

© 0.6 
0.4 


500 1000 1500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Hilarion mine, Agios Konstantinos, Lavrion mining District, Attiki (Attika, Attica) Prefec- 
ture, Greece (type locality). 

Description: Light blue massive. The empirical formula is (electron microprobe) Nao 6Zn4.sCuy 4 
Aly g(SO4)1.7(0OH)16°-1H20. 

Wavenumbers (cm~!): 3420s, 1655, 1165sh, 1109s, 950sh, 840sh, 787, 616s, 555, 420s. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1387 


S111 Nikischerite NaFe**,Al3(SO4)(OH) 18° 12H,O 
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Locality: Huanuni Sn mine, about 50 km southwest of Oruro city, Dalence province, Oruro depart- 
ment, Bolivia (type locality). 

Description: Dark green crystals from the association with vivianite. 

Wavenumbers (cm *): 3450s, 3410s, 3300sh, 1665, 1190sh, 1140sh, 1107s, 962, 825sh, 786, 615sh, 
604, 537, 414s. 


S112  Retgersite Ni(SO,)-6H.O 
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Locality: Jachymov, Krusné Hory Mts. (Ore Mts.), Bohemia, Czech Republic. 
Description: Bluish-green crust. Identified by IR spectrum and qualitative electron microprobe 


analysis. 
Wavenumbers (cm "): 3440s, 3250s, 2280w, 1645, 1094s, 840sh, 784, 663, 623, 505sh, 470. 
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S113 Natroalunite NaAlI;(SQO,).(OH)¢ 
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Locality: Pella, Orange river, Northern Cape province, South Africa. 
Description: White massive. The empirical formula is (electron microprobe) H,(Nao.63Cao.03Ko.02) 


Al; 90(SO4)2,00(OH)e. 
Wavenumbers (cm~!): 3490s, 3460s, 1225, 1096s, 1029, 700, 631s, 601s, 534, 520, 487w, 441. 


S115 Felsobanyaite = Al,(SO,)(OH),9:-4H2O 
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Locality: Yurkino township, Kerch peninsula, Kerch iron-ore basin, Crimea, Ukraine. 

Description: White concretion from the association with gypsum and natrojarosite. Identified by IR 
spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm *): 3595, 3495, 3390sh, 3340s, 3240sh, 2165w, 1645, 1174, 1125sh, 1103s, 
1038s, 957, 920sh, 750, 650sh, 609s, 548s, 505, 473, 380. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1389 


S116 Hexahydrite | Mg(SO,)-6H,O 
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Locality: An unknown locality in Sakha Republic (Yakutia), Russia. 
Description: White fine-grained aggregate. Identified by powder X-ray diffraction pattern. 


Wavenumbers (cm7 ’): 3550sh, 3385, 3250, 1660, 1105sh, 1087s, 984w, 753, 660sh, 619, 
455w, 416w. 


S117 Beaverite-(Cu) Pb(Fe,Cu)(SO14)(OH,H20)6 
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Locality: Megala Pefka mine No. 28, Megala Pefka area, Lavrion mining District, Attikí (Attika, 
Attica) Prefecture, Greece. 

Description: Yellow powdery from the association with cerussite and goethite. The empirical 
formula is (electron microprobe) Pbop 95Cuy; oFe€2.0(S504)2.0(0H,H20)6. 

Wavenumbers (cm): 3325, 3250sh, 1624w, 1530w, 1165s, 1132s, 1105sh, 1018s, 992sh, 720sh, 
693w, 628, 605w, 518, 474, 433w. 
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S118 Natrojarosite | NaFe°*;(SO,).(OH)<¢ 


1.0 
0.8 
cD) 
O 
= 0.6 
= 
= 
N 
S 04 
i 
am 
0.2 


500 1000 1500 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Kamariza mines, Agios Konstantinos, Lavrion mining district, Attiki (Attika, Attica) 
prefecture, Greece. 

Description: Yellow massive from the association with scorodite. The empirical formula is (electron 
microprobe) (Nag.g6Ko.13)(Fe2. 9gAlo.02ZN0.02)(SO4)2.00(OH)e. 

Wavenumbers (cm~ '): 3354s, 3275sh, 1201, 1094s, 1023s, 890sh, 665, 639, 585sh, 571, 510s, 
478s, 445. 


S119 Caledonite PbsCu2(SO,)3(CO3)(OH)¢ 


1.0 
0.8 
oO 
oO 
S 
2 
= 
Z 
æg 06 
fae) 
i 
EH 
0.4 


500 1000 1500 2000 3000 3500 4000 


Wavenumber (cm’) 


Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia. 

Description: Semitransparent green crusts. The empirical formula is (electron microprobe) 
Pbs 90Cu2 ool (SO4)2.98(ASO4)o0.02](CO3)(OH)e. 

Wavenumbers (cm *): 3395, 3285, 1410sh, 1397s, 1122s, 1100s, 1055s, 1008, 977, 953, 938, 838, 
801, 745, 679, 670w, 595sh, 589, 574, 560, 473, 444. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1391 


S120 Amarantite Fe°*,(SO,),0-7H,O 
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Locality: Caracoles, Sierra Gorda district, Antofagasta province, Chile (type locality). 

Description: Orange-red crystals from the association with copiapite and coquimbite. The empirical 
formula is (electron microprobe) Fe, 99Cao.01(S04)2.000:nH20. According to Mossbauer spec- 
trum, all iron is trivalent. The strongest lines of the powder X-ray diffraction pattern [d, A (I, %)] 
are 11.5 (100), 8.8 (100), 5.1 (80), 4.9 (30), 4.54 (70), 3.68 (70), 3.47 (70), 3.10 (90), 2.60 (50). 

Wavenumbers (cm ‘): 3520, 3385s, 3290, 3210sh, 3075, 2390w, 2200w, 1648, 1208s, 1139s, 
1107s, 1081s, 1040s, 1014, 1000s, 837w, 773, 644, 615, 597, 522, 475sh, 459, 423w. 


S121 Pickeringite MgAI,(SO4)4:22H,O 
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Locality: Le Cetine di Cotorniano mine, Chiusdino, Siena province, Tuscany, Italy. 

Description: Yellowish fibrous aggregate from the association with fibroferrite. Fet- and Fe°*-rich 
variety. The empirical formula is (electron microprobe) (Mgo¢sFe~*o.35)(Al, sFe’’,s) 
(SO4)4.9°2H2O. Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3480sh, 3370s, 3300sh, 2990, 2510w, 2360sh, 1655, 1113s, 1082s, 994, 954, 
705, 627, 595, 465w. 
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S122 Pickeringite MgAlI,(SO4)4:22H,O 
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Locality: Slate quarry near Lehesten, Wurzbach, Thuringia, Germany. 

Description: White fibrous aggregate from the association with copiapite and slavikite. Fe**- rich 
variety. The empirical formula is (electron microprobe) (Mg 7Fe7*,3) Als o(S04)4.0:nH20. 
Confirmed by IR spectrum and powder X-ray diffraction pattern. 

Wavenumbers (cm): 3700sh, 3640sh, 3580sh, 3280s, 3060s, 2560, 1653, 1260sh, 1117s, 1081s, 
1055sh, 994, 978w, 953, 710, 626, 597, 475sh. 


S123 Picromerite K,Mg(SOx,)2-6H2O 
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Locality: Great Fissure Tolbachik volcano eruption, Kamchatka peninsula, Russia. 
Description: White granular aggregate. Identified by IR spectrum and qualitative electron micro- 


probe analysis. 
Wavenumbers (cm *): 3340sh, 3280, 1652w, 1147s, 1100s, 985, 866w, 750, 630, 614, 450w. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1393 


S124 ‘“Perkovaite’ Mg3Ca(SQO,4)s; 
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Locality: Burned dump of the Chelyabinsk coal basin, Kopeisk, South Urals, Russia. 

Description: Brownish-grey fine-grained aggregate from the association with magnesioferrite, 
bassanite, anhydrite, pentahydrite, kieserite and fluorite. Investigated by B.V. Chesnokov. Not 
approved by the IMA CNMNC. Cubic, a = 10.36 A, Z = 3. The empirical formula is (electron 
microprobe) Mg3 99Cay.9sKo.95(SO4)5.00- Dmeas = 2-77(2) g/cm”, Deae = 1.84 g/cm’. Optically 
isotropic, n = 1.560(2). The strongest lines of the powder X-ray diffraction pattern [d, A (I, %) 
(hk1)| are 3.66 (100) (220), 3.26 (40) (310), 2.78 (70) (321), 2.41 (50) (411), 2.30 (40) (420), 2.20 
(40) (332), 2.12 (40) (422), 1.815 (60) (522, 441). 

Wavenumbers (cm ‘): 1270sh, 1253s, 1184s, 1112s, 1043, 1030, 904, 671, 630, 619, 596, 487, 
451, 400. 


S125 Piypite (Na,Cu*)K4Cu**,(SO,)4,05Cl 
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Locality: Great Fissure Tolbachik volcano eruption, Kamchatka peninsula, Russia. 


Description: Dark green acicular crystals. Investigated by V.A. Popov and V.I. Popova. 
Wavenumbers (cm _‘): 3430w, 3335w, 1211, 1123s, 1018s, 981, 650, 624, 608, 567, 543, 497, 480. 
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S126 Para-coquimbite Fe°*,(SO,)3-9H5O 
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Locality: Chile (type locality?). 

Description: Yellow granular aggregate. Specimen No. 1/12721 from the Mining Museum, 
St. Petersburg Mining Institute. 

Wavenumbers (cm): 3410sh, 3200, 3050sh, 1700sh, 1660, 1620sh, 1180sh, 1170, 1109s, 1068s, 
1025sh, 1013, 945, 830, 695, 660, 605sh, 593, 575sh, 484, 450sh. 


S127 Poitevinite =©Cu(SQ,)-H2O 
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Locality: Beryozovsk, Middle Urals, Russia. 

Description: Yellow crust. Identified by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm~ *): 3630sh, 3480sh, 3400s, 3340, 3200sh, 1625, 1204, 1154s, 1093, 996s, 962, 
875w, 775w, 659s, 630sh, 617, 604, 586, 515w, 457. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1395 


S128 Orthoserpierite © CaCu**,(SO4).(OH),¢-3H,O 
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Locality: Childs-Aldwinkle mine, Copper Creek, Bunker Hill district, Galiuro Mts., Pinal Co., 
Arizona, USA. 

Description: Blue crystalline crust. Identified by IR spectrum. The empirical formula is (electron 
microprobe) Ca; o9Cu3.91Mgo.90(SO4)2.00( OH) 6-220. 

Wavenumbers (cm ‘): 3620sh, 3570, 3545, 3470sh, 3350, 3200sh, 1670, 1490w, 1405w, 1123s, 
1103s, 1070sh, 990w, 830, 754, 705sh, 653, 606, 600sh, 504, 431. 


S129 Szomolnokite Fe7*(SO,)-H>O 
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Locality: Joe Bishop mine, White Canyon district, San Juan Co., Utah, USA. 
Description: Pale yellow crust. Identified by IR spectrum and qualitative electron microprobe 


analysis. 
Wavenumbers (cm~ '): 3380sh, 3245, 3060sh, 2340w, 1630, 1490, 1170sh, 1144s, 1088s, 1017, 827, 
667, 626, 604, 536. 
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S130 = Svyazhinite MgAl(SO,).F-14H,O 
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Locality: Ilmeny (Il’menskie) Mts., Chelyabinsk region, South Urals, Russia. 
Description: White granular aggregate. The empirical formula is (electron microprobe) 


Mgo.8sAl,.1(SO.)2.00(F,OH)-nH20. 
Wavenumbers (cm~!): 3550sh, 3375, 3270sh, 3030, 1660, 1094s, 982w, 946w, 742, 703, 621. 


$131 Sturmanite Ca,(Fe°*,Al,Mn**)s(SO,)>[B(OH).] (OH) ,2-25H,O 
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Locality: Wessels mine, Hotazel, Kalahari manganese fields, Northern Cape province, South Africa. 

Description: Brownish-yellow semitransparent crystal. Confirmed by IR spectrum and qualitative 
electron microprobe analysis. 

Wavenumbers (cm *): 3610sh, 3420s, 3230sh, 1680, 1410, 1113s, 987, 945w, 879w, 750sh, 618s, 
595sh, 467. 
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S132 Slavikite NaMg,Fe°*;(SO4)7(OH),:33H»O 
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Locality: Valachov Hill, near Skřivany, Bohemia, Czech Republic (type locality). 
Description: Yellowish crust. Confirmed by IR spectrum. 


Wavenumbers (cm *): 3535, 3470sh, 3385, 3240sh, 1670sh, 1645, 1622, 1420w, 1190sh, 1130sh, 
1115s, 1085sh, 1008, 667, 620sh, 602, 490sh, 473, 420sh. 


S133 Beaverite-(Cu) Pb(Fe,Cu)3(SO,).(OH,H>O).¢ 


1.0 
0.8 
oO 
oO 
= 
= 
= 
E 0.6 
Th 
= 
lao) 
= 
0.4 


500 1000 1500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia. 

Description: Olive green powdery from the association with cerussite. The empirical formula is 
(electron microprobe) Pb, 9sCuy 9Fe; 7Alo 2Mgo.1[(SO4)1.7(0PO4)o,1(ASO4)o,1(S104)o,1] (OH,H20)e. 

Wavenumbers (cm _‘): 3300, 1602w, 1157s, 1114s, 1031s, 991, 865w, 812w, 785sh, 775, 624, 602, 
519, 470. 
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S135 Sulphohalite Nag(SO,)2FCI 
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Locality: Searles Lake, San Bernardino Co., California, USA (type locality). 
Description: Octahedral crystal from the association with halite. Confirmed by IR spectrum and 


qualitative electron microprobe analysis. 
Wavenumbers (cm~'): 1160sh, 1140s, 871w, 690sh, 627s, 500sh, 460w. 


S136 Butlerite Fe°*(SO,)(OH):-2H,O 
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Locality: Chuquicamata copper mine, Chuquicamata district, Calama, El Loa province, Antofagasta 
region, Chile. 

Description: Yellow-orange granular aggregate from the association with copiapite. Identified by IR 
spectrum, electron microprobe analysis and powder X-ray diffraction pattern. The empirical 
formula is Feo.92Al0.03M20.02(S504)1.00(0H,H20)-nH20. The strongest lines of the powder X-ray 
diffraction pattern [d, A (I, %) (hkl)] are 4.98 (100), 4.75 (60), 3.61 (70), 3.24 (60), 3.16 (90), 3.07 
(70), 2.50 (70). 

Wavenumbers (cm ‘): 3250, 1705sh, 1645, 1400w, 1230, 1168, 1125s, 1011s, 995s, 655, 598, 550, 
505, 410. 
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S137 Tschermigite (NH,)AI(SO,)2:12H,O 
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Locality: An unknown locality at Elba Island, Italy. 
Description: White granular aggregate. Identified by IR spectrum and qualitative electron micro- 


probe analysis. 
Wavenumbers (cm~ *): 3425sh, 3360s, 3020sh, 2475w, 1665, 1640, 1440, 1400w, 1200sh, 1140sh, 
1093s, 925, 682, 605, 450sh. 


S138 Brochantite Cu**,(SO,)(OH)<. 
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Locality: Majuba Hill mine, Antelope district, Pershing Co., Nevada, USA. 

Description: Blue-green powdery aggregate from the association with chrysocolla and malachite. 
Identified by IR spectrum. 

Wavenumbers (cm~ *): 3580, 3560, 3400sh, 3375s, 3255, 1130s, 1107s, 1092s, 1037w, 984, 944, 
875s, 853, 782, 735, 640sh, 627, 607, 600s, 510, 484, 470sh, 425. 
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S139 =Kalinite KAI(SO,)2:11H2O 
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Locality: Duchcov (Dux), Ústí region, Bohemia, Czech Republic. 
Description: Colourless crystal. Identified by IR spectrum. NH,-bearing variety. 


Wavenumbers (cm~ *): 3500sh, 3400sh, 3355s, 3100sh, 2965s, 2475w, 1650, 1440w, 1195, 1097s, 
1070sh, 975, 925, 698, 596, 475sh. 


S140 Thaumasite Ca6S12(CO3)2(SO4)2(OH) 12-24H5O 
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Locality: Uraveli river, near Akhaltsikhe, Georgia. 

Description: White granular aggregate from the association with apophyllite and clinoptilolite. 
Identified by IR spectrum and electron microprobe analysis. The empirical formula is 
Cag .o0(S11.84Alo.06M0.06)(CO3)(SO4)2.14(OH,O) 12-2H20. 

Wavenumbers (cm ‘): 3630sh, 3480s, 3400s, 3250sh, 3070sh, 1692, 1650, 1394s, 1100s, 887, 764, 
749, 674, 639, 589, 498. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1401 


S141 Thaumasite CaeSio(CO3)2(SOx.)2(OH) 17-24H>O 
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Locality: Yukspor Mt., Khibiny alkaline complex, Kola peninsula, Murnansk region, Russia. 

Description: Colourless acicular crystals from the association with tobermorite. CO3- and Si- 
deficient variety. Identified by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm '): 3620sh, 3500sh, 3410s, 1680, 1650sh, 1399s, 1111s, 992w, 878, 727, 705sh, 
685, 625, 600sh, 570sh, 496. 


S142 Thenardite Na>(SO,) 
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Locality: Searles Lake, San Bernardino Co., California, USA. 

Description: Colourless grains from the association with sborgite. Specimen No. 79230 from the 
Fersman Mineralogical Museum of the Russian Academy of Sciences, Moscow, Russia. Identified 
by IR spectrum. 

Wavenumbers (cm): 1155sh, 1129s, 638, 616s, 460w. 


1402 2 IR Spectra of Minerals and Reference Samples Data 


S143 Tochilinite 6(FeS)-5[Mg(OH)>| 
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Locality: Udachnaya kimberlite pipe, Sakha Republic (Yakutia), Siberia, Russia. 


Description: Black acicular crystals. Identified by powder X-ray diffraction pattern. 
Wavenumbers (cm): 3620, 3555, 3335, 1598, 1370, 1190w, 740w, 690sh, 565s, 470w. 


S144 Fleischerite =Pb3Ge(SO,)2(OH)6:3H20 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia (type locality). 

Description: Colourless acicular crystals from the association with cerussite and mimetite. The 
empirical formula is Pb3 ;Ge,_;(SO4);.0(OH,O)¢6-nH.20. 

Wavenumbers (cm ‘): 3290, 1700w, 1618w, 1185sh, 1124s, 1100sh, 1043, 989, 760sh, 691, 617, 
550, 400sh, 373. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1403 


S145 Ferrinatrite © Na3Fe°*(SO,)3-3H»,O 
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Locality: Le Cetine mine, Chiusdino, Siena province, Tuscany, Italy. 

Description: White spherulites from the association with sideronatrite. 

Wavenumbers (cm *): 3584, 3510, 3400, 2970, 2485w, 1685sh, 1635, 1618, 1439w, 1229, 1133s, 
1060sh, 1014, 1005s, 995, 967s, 679, 670sh, 606, 575, 490, 451, 390sh. 


S146 Fedotovite K>5Cu**3(SO,)3;0 
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Locality: Great Fissure Tolbachik volcano eruption, Kamchatka peninsula, Russia (type locality). 

Description: Bright green crystals from the association with bonattite. The empirical formula is 
(Ky) 7Nao.2)Cuz 9(SO4)3.0(0,0H). 

Wavenumbers (cm *): 3320w, 1615w, 1241, 1223, 1157, 1148, 1094s, 1073s, 1060sh, 1041s, 993, 
982, 920, 693w, 658, 633w, 620, 600, 546, 450w. 


1404 2 IR Spectra of Minerals and Reference Samples Data 


S147 ~Uranopilite (UO2)6(SO4)X(OH)i0:12H20 
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Locality: Jachymov, Bohemia, Krusné Hory Mts. (Ore Mts.), Czech Republic. 

Description: Bright yellow spherulites. Identified by IR spectrum and qualitative electron micro- 
probe analysis. 

Wavenumbers (cm~ *): 3550sh, 3480s, 3380s, 3230sh, 1626, 1400w, 1119s, 1110sh, 1040sh, 1010w, 
925s, 910sh, 780w, 695w, 665w, 600, 585sh, 540, 470. 


S148 Uklonskovite NaMg(SO,)F-2H,O 
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Locality: Kushkanatau salt deposit, lower Amu Darya River, Karakalpakstan, Uzbekistan (type 
locality). 

Description: Flattened prismatic crystals. Holotype sample. Monoclinic, space group P2,/m, 
a = 7.202(1), b = 7.214(1), c = 5.734(1) A, B = 113.23(1)°, Z = 2. Dmeas = 2.42 g/cm”, 
Deaic = 2.414 g/cm’. Optically biaxial (+), a = 1.476(1), y = 1.500(1). The strongest lines of 
the powder X-ray diffraction pattern [d, A (I, %)] are 6.608 (78), 5.270 (60), 3.505 (100), 3.309 
(46), 3.154 (56), 3.008 (46), 2.970 (54). 

Wavenumbers (cm~ *): 3430, 3320, 1665, 1219s, 1155sh, 1095s, 1072s, 988, 820sh, 768, 670sh, 640, 
621, 595sh, 515, 483, 445w, 426w. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1405 


S149 Zippeite K5_4(UO>)6(SO4)3(OH)3_19°4H2O (?) 
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Locality: An unknown locality in Central Kazakhstan. 
Description: Yellow crusts. Investigated by G.A. Sidorenko. 


Wavenumbers (cm™*: 3620sh, 3565, 3405, 3200, 3020sh, 1685w, 1623, 1402, 1160s, 1145sh, 
1115sh, 1074s, 1010sh, 908, 780w, 668, 623, 600, 581, 455, 440sh. 


S150 Cyanochroite KCu™(SO,4)2:6H20 
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Locality: Great Fissure Tolbachik volcano eruption, Kamchatka peninsula, Russia. 

Description: Light green pseudomorphs after piypite crystals. The empirical formula is 
Kı .96(Cug.g9Mgo.13)(SO4)2.090°7H2O. Confirmed by powder X-ray diffraction pattern. 

Wavenumbers (cm~ *): 3445, 3345, 3250sh, 3110sh, 1625w, 1212, 1145s, 1094s, 1070sh, 999, 984, 
894w, 778w, 750w, 650sh, 618, 598, 451. 


1406 2 IR Spectra of Minerals and Reference Samples Data 


S151 Kyrgyzstanite ZnAl4(SO,)(OH))2-3H2O 
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Locality: Kara-Tangi U deposit, Batken region, Kyrgyzstan (type locality). 

Description: Pale blue crust from the association with allophane and bohmite. Confirmed by powder 
X-ray diffraction pattern. The empirical formula is (electron microprobe) (Zng.75Ni9.33Cuo 02) 
(Als gsFeo.02)[(SO4)o.93(S104)0.02CV O4)o.01(NO4).](OH) 12-nH20. 

Wavenumbers (cm~ *): 3450s, 2655w, 1633, 1430sh, 1375, 1106s, 1023s, 937, 725, 601, 540s, 465w. 

S153 Chlorothionite © KjCu~*(SO,)Cl, 
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Locality: Great Fissure Tolbachik volcano eruption, Kamchatka peninsula, Russia. 
Description: Green crust. Confirmed by IR spectrum and powder X-ray diffraction pattern. 
Wavenumbers (cm *): 1208s, 1162s, 1098w, 1059w, 1040w, 999s, 964, 662, 605, 588. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1407 


S154 Jarosite KFe°*3;(SO,4)>(OH)<¢ 
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Locality: Sainte-Lucie mine, St. Léger-de-Peyre, Marvejols, Lozère, Languedoc-Roussillon, France. 
Description: Brownish-yellow fine-grained aggregate. The empirical formula is (electron micro- 


probe) H,(Ko.76Nao.14Pbo.02)(Fe2.94Alo.05ZN0.01)(SO4)2,00(OH)¢. Confirmed by IR spectrum. 
Wavenumbers (cm~'): 3390, 1207, 1084s, 1009s, 660, 636, 591, 507s, 473s, 445, 410sh. 


S155 Erdite NaFeS,-2H,O 
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Locality: Coyote Peak, near Orick, Humboldt Co., California, USA (type locality). 

Description: Black flattened prismatic crystal. Specimen No. 80141 from the Fersman Mineralogical 
Museum of the Russian Academy of Sciences, Moscow, Russia. 

Wavenumbers (cm~!): 1597s, 1360, 1105, 1018, 510sh. 


1408 2 IR Spectra of Minerals and Reference Samples Data 


S156 Euchlorine KNaCu**3(SO,)30 


1.0 
0.8 


0.6 


Transmittance 


0.4 


0.2 


500 1000 1500 2000 


Wavenumber (cm’) 


Locality: Great Fissure Tolbachik volcano eruption, Kamchatka peninsula, Russia. 

Description: Bright green crystals from the association with dolerophanite and chalcocyanite. The 
empirical formula is (electron microprobe) Ky, 9gNap.93Cu3.095(SO4)3 990. Confirmed by IR 
spectrum. 

Wavenumbers (cm~!): 1247s, 1223, 1211, 1159s, 1149s, 1096s, 1090sh, 1073s, 1060s, 1040s, 993, 
987, 695, 662, 636, 618w, 609w, 599, 545, 516, 484w, 451. 


S157 Schaurteite Ca;Ge(SO,)2(OH).6:3H,O 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia (type locality). 

Description: White fibrous aggregate from the association with germanite. The empirical formula is 
(electron microprobe) (Caz 90M20.11K0.03Pb0.02)G€1 00(S$04)2.00(0H,0O)6:nH20. 

Wavenumbers (cm~ *): 3510sh, 3412s, 3300sh, 1690w, 1537w, 1117s, 1131s, 1056, 843w, 667, 628, 
559, 540, 395. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1409 


S160 Rozenite Fe(SO,)-4H,O 
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Locality: Mikhailovskiy mine, Zheleznogorsk, Kursk region, Russia. 
Description: White crust on pyrite. Identified by IR spectrum. 


Wavenumbers (cm "): 3545, 3460s, 3370, 3240, 1655, 1620, 1148s, 1105s, 1085sh, 988, 700sh, 
611, 503, 436. 


S161 Metasideronatrite Na »Fe°*(SO,4)>(OH)-1.5H>O 
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Locality: Namib lead mine, Swakopmund, Erongo region, Namibia. 

Description: Orange crust from the association with sideronatrite and natrojarosite. The empirical 
formula is (electron microprobe) Naz 2F€o.9(S504)2.0(0H)1 -x nH20. Confirmed by powder X-ray 
diffraction pattern. Contains admixture of sideronatrite. 

Wavenumbers (cm): 3597, 3380, 2150sh, 2040w, 1644, 1267, 1201s, 1129s, 1058, 1031s, 998s, 
976s, 670sh, 656, 625sh, 612, 597, 510s, 480sh, 405. 


1410 2 IR Spectra of Minerals and Reference Samples Data 


S162 Spangolite Cu**<Al(SO,)(OH),.C1-3H>O 
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Locality: Kamariza mines, Agios Konstantinos, Lavrion mining District, Attiki (Attika, Attica) 
Prefecture, Greece. 

Description: Green-blue crystals from the association with cyanotrichite. The empirical formula is 
(electron microprobe) Cus 4Zno 3Al,.2(SO4)1.9(OH)12.1Clo.9-nH20. 

Wavenumbers (cm~‘): 3490sh, 3400, 3280, 1618w, 1099s, 958, 910sh, 808, 770sh, 605, 485sh, 
453s, 420sh. 


S163 Shigaite NaAl;Mn**¢(SO,4)2(OH),g:12H»O 
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Locality: N’Chwaning mine, Kuruman, Kalahari manganese fields, Northern Cape province, South 
Africa. 

Description: Yellow transparent crystals from the association with rhodochrosite and gypsum. Na- 
deficient variety or Na-deficient analogue of shigaite. The empirical formula is (electron micro- 
probe) Nao. 1(Alo.6Mgo.15Feo.1)Ming 0(SO4)2,0(OH,H20),. 

Wavenumbers (cm *): 3540, 3390s, 3280sh, 1655, 1620, 1370w, 1141s, 1113s, 1015sh, 953, 849w, 
770, 667, 603, 528, 460sh, 395s. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1411 


S165 Lonecreekite | (NH,)(Fe°*,Al)(SO,)5-12H>O 
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Locality: Copiapó, Chile. 

Description: Yellow massive, from the association with copiapite. The empirical formula is (electron 
microprobe) (NH4),(Fe,.92Alo.14)[(SO4)1.97(S104)0.93]:7H2O. Contains admixture of copiapite. 
Wavenumbers (cm *): 3515sh, 3335s, 3120s, 2460w, 1640, 1441, 1402, 1210, 1175, 1090s, 1017, 

996s, 700, 653, 605sh, 595, 555sh, 495, 465. 


S166 Linarite PbCu**(SO,)(OH)> 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia. 

Description: Blue granular aggregate from the association with malachite and arsentsumebite. 
Identified by IR spectrum and semiquantitative electron microprobe analysis (Pb:Cu:S ~ 1:1:1). 

Wavenumbers (cm): 3440, 3400sh, 2810, 1165, 1070sh, 1038s, 980sh, 965, 888w, 828, 628, 604s, 
538, 496, 449, 424. 


1412 2 IR Spectra of Minerals and Reference Samples Data 


S167 Glauberite Na»,Ca(SQO,)> 
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Locality: Westeregeln, Stassfurt potash deposit, Saxony-Anhalt, Germany. 
Description: Colourless grains. The empirical formula is (electron microprobe) Nap o4Cao.og 


(SO4)2.00- 
Wavenumbers (cm~'): 3395w, 1160sh, 1136s, 1102s, 640sh, 632, 607, 543w, 476w. 


S168 Alum-(Na) NaAl(SQOx,)>- 12H20 
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Locality: Great Fissure Tolbachik volcano eruption, Kamchatka peninsula, Russia. 

Description: White granular aggregate. The empirical formula is (electron microprobe) 
Nao.96Al.015(SO4)2.00-H20. 

Wavenumbers (cm ‘): 3320sh, 3000s, 2560, 1675, 1140sh, 1092s, 990w, 945, 740sh, 710, 
610, 494w. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1413 


S169 Copiapite Fe7*Fe°*4(SO4)6(OH)2:20H>O 
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Locality: Caracoles, Sierra Gorda district, Antofagasta province, Chile. 

Description: Orange-brown granular aggregate. The empirical formula is (electron microprobe) 
Feo g6(Fe3 96Alo.04)(SO4)6.00(OH)2:-2H20. 

Wavenumbers (cm *): 3525, 3340s, 3140s, 1640, 1222, 1185, 1135sh, 1096s, 995s, 705, 594, 551, 
490, 468. 


S170 Hohmannite  Fe°*,(SO4),05-8H,O 
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Locality: Caracoles, Sierra Gorda district, Antofagasta province, Chile. 

Description: Orange granular aggregate. 

Wavenumbers (cm~: 3525sh, 3415, 3400, 3290, 1637, 1403w, 1215, 1130s, 1104s, 1088s, 1030s, 
1006s, 995sh, 728, 648, 597, 529, 474. 


1414 2 IR Spectra of Minerals and Reference Samples Data 


S171 Amarantite Fe°*,(SO,),0-7H,O 
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Locality: Caracoles, Sierra Gorda district, Antofagasta province, Chile (type locality). 

Description: Red crystals from the association with copiapite. Confirmed by IR spectrum and powder 
X-ray diffraction pattern. 

Wavenumbers (cm ‘): 3525, 3385s, 3270s, 3080s, 2400w, 1648, 1208s, 1138s, 1107s, 1080s, 
1040s, 1015, 999s, 837, 774, 730sh, 645, 614, 596, 522, 475sh, 459, 420w. 


S172 Khademite Al(SO,)F-5H,O 
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Locality: Kladno (Schéller) mine, Libusin, Kladno, Central Bohemia, Czech Republic (type 
locality). 

Description: White granular aggregate from the association with pickeringite. Confirmed by IR 
spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm *): 3500sh, 3400, 3035s, 2940sh, 2580sh, 1660, 1445w, 1095s, 992w, 948, 883, 
743, 705, 627, 610, 594, 580sh, 513w. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1415 


S173 = =Goslarite Zn(SO,)-7H,O 
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Locality: Rammelsberg mine, near Goslar, Harz, Germany (type locality). 

Description: White powdery aggregate. The empirical formula is (electron microprobe) 
(Zino sFeo 3Mgo.2)(SO4)1.0-H20. 

Wavenumbers (cm '): 3545, 3480, 3340, 3270sh, 1685, 1660sh, 1633, 1110, 1001w, 725sh, 627, 
602, 492. 


S174 Botryogen MgFe>*(SO,)2(OH)-7H>O 
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Locality: Queténa Mine, Toki Cu deposit, Calama, El Loa province, Antofagasta region, Chile. 

Description: Orange-red crystals. The empirical formula is (electron microprobe) 
Mgo.9Fe; oAlo.9s(SO4)2.9((OH):-nH20. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3574s, 3435s, 3330s, 3250s, 2250w, 1690sh, 1650, 1625sh, 1212s, 1165sh, 
1137s, 1107s, 1070s, 1024s, 1004s, 721, 670, 651, 605, 538, 492, 446. 


1416 2 IR Spectra of Minerals and Reference Samples Data 


S175 Jarosite © KFe°*3;(SO,4)>(OH)<¢ 


0.9 
0.7 

(D) 

Q 

5 

B 05 

z 

N 

=| 

z 

= 03 
0.1 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Caracoles, Sierra Gorda district, Antofagasta province, Chile. 

Description: Yellow fine-grained aggregate. The empirical formula is (electron microprobe) 
(Ko.37Nao.09)(Fe2.04Alo.04)(SO4)2.00(OH,H20)¢. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3375s, 3000sh, 2011w, 1953w, 1645w, 1615sh, 1187, 1085s, 1005s, 662, 
629, 585, 570sh, 511s, 475s, 446. 


S177  Mangazeite Al,(SO,4)(OH)4:-3H2O 
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Locality: Mangazeiskoe silver deposit, eastern Sakha Republic (Yakutia), Siberia, Russia (type 
locality). 

Description: White radial aggregates from the association with gypsum, pyrite, arsenopyrite and 
clinochlore. Material from the authors of the first description of mangazeite, confirmed by powder 
X-ray diffraction pattern. However IR spectrum differs from the published spectrum of 
mangazeite holotype. 

Wavenumbers (cm '): 3675, 3547s, 3325, 3075, 2950sh, 2485w, 1685, 1610, 1463w, 1186s, 1117s, 
1076s, 1019s, 979s, 935, 915sh, 849, 709, 660sh, 630s, 590s, 562, 520, 475w, 443, 415w. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1417 


S179 Chalcoalumite = Cu**Al,(SO,)(OH) -3H»O 
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Locality: Grand Reef (Aravaipa) mine, Laurel canyon, Grand Reef Mt., Klondyke, Santa Teresa 
Mts., Aravaipa district, Graham Co., Arizona, USA. 

Description: Light blue botryoidal aggregate. Confirmed by IR spectrum and qualitative electron 
microprobe analysis. 

Wavenumbers (cm *): 3630, 3520s, 3455s, 3270sh, 1635, 1101s, 1022s, 980sh, 840, 726, 707, 600, 
548s, 469, 452. 


S180 Starkeyite Meg(SO,)-4H.,O 
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Locality: Smolník (Szomolnok) mine, Smolník mining district, Gelnica Co., Košice region, Slovakia. 

Description: Beige fine-grained aggregate forming concretion. Identified by powder X-ray diffrac- 
tion pattern, IR spectrum and qualitative electron microprobe analysis. The strongest lines of the 
powder X-ray diffraction pattern [d, A (I, %)] are 6.74 (32), 5.38 (59), 6.68 (28), 4.43 (100), 3.93 
(62), 3.38 (51), 3.20 (33), 2.93 (47). 

Wavenumbers (cm 7‘): 3570, 3480, 3395s, 3290, 2900sh, 2480w, 1670, 1635, 1430w, 1130s, 1095s, 
997, 720sh, 685sh, 624, 510sh, 445. 
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S181 Alunite KAI3(SO,)>(OH), 


1.0 
0.8 
(D) 
Q 
= 
fae} 
= 
E 06 
N 
=z 
fae) 
= 
= 
0.4 


500 1000 1500 2000 3000 3500 4000 
Wavenumber (cm’) 
Locality: Gold Quarry mine, Maggie Creek district, Eureka Co., Nevada, USA. 


Description: Cream-coloured crusts from the association with kaolinite, kingite and variscite. The 


empirical formula is (electron microprobe) (Koy 79Nap9 og€an.06 (Als. o6Fe0.906)(SO4)2.990( OH )o. 
Wavenumbers (cm *): 3485, 1225, 1160w, 1078s, 1024s, 938w, 680, 625, 596s, 530sh, 424w. 


S182  Boyleite Zn(SO,)-4H,O 
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Locality: Kropbach quarry, Miinstertal, Schwarzwald (Black Forest) Mts., Baden-Wiirttemberg, 
Germany (type locality). 

Description: White crusts from the association with dietrichite. The empirical formula is (electron 
microprobe) (Zno.47M8g0.30Mn0.13F€0.10(S03)1 00H20. Confirmed by IR spectrum 

Wavenumbers (cm *): 3550sh, 3420s, 3300sh, 2300w, 2140sh, 1665, 1620, 1425w, 1140s, 1102s, 
995w, 985sh, 700sh, 616, 520, 440. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1419 


S183 Zincowoodwardite Zn ,_,Al,.(SO4).2(OH)2:nH20 
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Locality: Baccu Locci mine, Villaputzu, Cagliari province, Sardinia, Italy. 


Description: Green botryoidal aggregate. Identified by powder X-ray diffraction pattern, IR spectrum 


and qualitative electron microprobe analysis. 
Wavenumbers (cm *): 3430s, 2370w, 1715sh, 1625, 1425w, 1115, 968s, 675sh, 603s, 565sh. 


S184 Ardealite Ca ,(SO,)(HPO,)-4H20 
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Locality: Cioclovina cave, Hateg Co., Transylvania, Romania (type locality). 

Description: White powdery from the association with gypsum and newberyite. The empirical 
formula is (electron microprobe) H,Ca,; ggNag.o7(SO4)1.03(PO4)0.07;-2H2O. Confirmed by IR 
spectrum. 

Wavenumbers (cm *): 3375s, 3260sh, 3020sh, 2250w, 1660, 1640sh, 1398w, 1160sh, 1140s, 1103s, 
1002, 863, 720w, 670, 593, 525, 460sh. 
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S185 Aluminite  Al,(SO,)(OH)4:7H2O 
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Locality: Bagoly Hill, Gant, Vértes Mts., Hungary. 

Description: White fine-grained aggregate from the association with gypsum and meta-aluminite. 
Identified by IR spectrum and powder X-ray diffraction pattern. 

Wavenumbers (cm~ *): 3550sh, 3330s, 3220s, 3100sh, 2010w, 1700sh, 1685, 1112s, 1089s, 1065sh, 
983, 898w, 820sh, 784, 687, 660sh, 585s, 508w, 490. 


S186  Honessite NigFe°*,(SO,4)(OH),6-4H»O 
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Locality: Dronino ataxite iron meteorite, Dronino village, Kasimov District, Ryazan’ region, Russia. 

Description: Yellow powdery pseudomorph after violarite from the association with taenite, troilite, 
chromite, goethite and nickelbischofite. The empirical formula is (electron microprobe) 
Nis 1Fe2.9[(S04)0.(C03)Clo.2]1(0H)16:nH20. 

Wavenumbers (cm~ *): 3320, 3150s, 1610w, 1365, 1100s, 875, 773, 690sh, 610, 448s. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1421 


S187  Buryatite Ca;(Si,Fe°*,Al)(SO,)[B(OH),4](OH);0-12H,O 
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Locality: Fuka mine, Bicchu-cho, near Takahashi city, Okayama prefecture, Honshu Island, Japan. 

Description: Pink crystals from the association with calcite and henmilite. Investigated by I.V. Pekov. 

The strongest lines of the powder X-ray diffraction pattern [d, A (I, %)] are 9.24 (100), 5.42 (62), 4.62 

(33), 3.79 (77), 3.44 (39), 2.519 (57), 2.160 (53). The empirical formula is (electron microprobe) 

Cage.o0(Si1.17Alo.ggMino 04M g0.02)(SO4)1.28[B(OH)4],(OH,O)¢-7H20. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3600sh, 3400s, 3160sh, 1720, 1680, 1230, 1093s, 992, 858, 910, 740, 674s, 
600sh, 496. 


S188 Bentorite Ca,(Cr,Al)o(SO.)3(OH)12-26H»O 
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Locality: Hatrurim Formation, southern Israel (type locality). 

Description: Violet veins from the association with jennite and portlandite. The empirical formula is 
(electron microprobe) Cae o(Cr1 2Al0.4510.4[(S03)2.8(CrO4)0.21(0H,O)i2:nH20. Confirmed by IR 
spectrum. 

Wavenumbers (cm~ ^: 3610, 3395s, 1685, 1645sh, 1390w, 1190sh, 1112s, 986w, 818, 730sh, 598s, 
548s, 504s. 
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S190  Zincocopiapite ZnFe°*4(SO,).(OH)>-20H,O 
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Locality: Parou deposit, Kyzyl-Arvat district, near Krasnovodsk, Mangyshlak, Turkmenistan. 

Description: Yellow powdery. The empirical formula is (electron microprobe) (Zno.71Feo.24Mgo.05) 
Fe4.o0(SO4)6.00(0H)2:nH2O. The strongest lines of the powder X-ray diffraction pattern [d, A 
(I, %)] are 9.1 (92), 6.1 (87), 5.61 (64), 4.21 (24), 3.56 (100), 3.35 (81), 3.07 (28). Confirmed by IR 
spectrum. 

Wavenumbers (cm~'): 3540, 3400, 3190s, 1640, 1225, 1195, 1134s, 1120s, 997s, 725w, 665w, 632, 
596, 552, 480sh, 460. 


S191 Hydroxysulfate S191 [(Mg,Al)o(OH) 8] [Na,(SO.4)2(H2O),>] 
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Locality: Stradner Kogel, Wilhelmsdorf, Bad Gleichenberg, Styria, Austria. 

Description: White spherulites consisting of thin platelets. Associated minerals are quintinite, 
gismondine, calcite, gismondine, lizardite, clinochlore, amesite, fluorapatite and diopside. Related 
to motukoreaite. Not approved by the IMA CNMNC. The crystal structure is solved. Trigonal, 
space group R-3, a = 9.172(1), c = 33.51(2) A. The empirical formula is (electron microprobe) 
[Mgs5.783Al;.19F€0.06(0H)18][Na: .13(5014)1.86(H20)x]. Doac = 1.971 g/cm’. Optically uniaxial (+), 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1423 


œ = 1.486(2), e = 1.546(5). The lines of the powder X-ray diffraction pattern [d, A (I, %)| are 
11.17 (100), 5.59 (28), 4.58 (11), 3.73 (29), 2.59 (9), 2.39 (8), 2.36 (5), 2.16 (5). 

Wavenumbers (cm~ *): 3520sh, 3440s, 2610w, 2420w, 1660w, 1625w, 1165sh, 1111s, 982, 830sh, 
780, 677, 618, 549w, 444s, 385. 


S192 Zircosulfate  Zr(SOQ,4)s-4H»,O 
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Locality: Korgeredaba alkaline massif, Sangilen Upland, Tuva Republic, Eastern Siberia, Russia 
(type locality). 

Description: White crust from the association with hisingerite, smithsonite and goethite. Holotype 
sample. The crystal structure is solved. Orthorhombic, space group Fddd, a = 25.92, b = 11.62, 
c = 5.532 A, Z = 8. The empirical formula is Ho.12Zr0.97(S04)2.00'3.8H20. D meas = 2.85 g/cm”, 
Dea = 2.833 g/cm’. Optically biaxial (+), æ = 1.620, p ~ 1.644, y = 1.674. The strongest lines 
of the powder X-ray diffraction pattern [d, A (I, %)] are 6.50 (50), 4.33 (100), 3.46 (40), 2.98 (90), 
2.33 (60), 1.97 (40), 1.62 (40). 

Wavenumbers (cm *): 3300sh, 3160s, 2800sh, 1665, 1635, 1240sh, 1167s, 1137s, 1090s, 1029, 
1000sh, 970sh, 720, 654, 625, 595, 530sh, 492, 440, 420sh. 


S193 Felsobanyaite = Al4(SO,4)(OH),9:-4H,O 
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1424 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Dorset, England, UK. 

Description: White concretion from the association with gypsum. Identified by IR spectrum and 
powder X-ray diffraction pattern. 

Wavenumbers (cm ‘): 3450sh, 3325s, 2450sh, 2150w, 1636w, 1165sh, 1025sh, 1100s, 1035s, 955, 
752, 650sh, 610, 550s, 506, 470, 380w. 


S194 Coskrenite-(Ce) (Ce,Nd,La)s(SOx.)2(C>O,4)-8H,O 
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Locality: Alum Cave Bluff, Great Smoky Mountains National Park, Tennessee, USA (type locality). 

Description: Pale pink crystals from the association with epsomite and apjohnite. Confirmed by IR 
spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm): 3640, 3555, 3390s, 3320, 3165, 1665, 1631s, 1594, 1365w, 1327, 1125sh, 
1103s, 1001w, 808w, 795w, 665, 608, 507, 465sh. 


S195 Ettringite CasAl-(S04)}(OH);12:26H20 
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Locality: Nickenicher Sattel (Eicher Sattel), Eifel paleovolcanic area, Rheinland-Pfalz (Rhineland- 
Palatinate), Germany. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1425 


Description: Colourless prismatic crystals. The empirical formula is (electron microprobe) 
Cag(Al;_ggSio.03)(OH,O)12(SO4)2.77(CO3).-nH20. 

Wavenumbers (cm '): 3660sh, 3635, 3510sh, 3410s, 1670, 1390w, 1114s, 871, 745sh, 617, 547, 
500sh, 468sh, 416. 


S196 Leightonite K>Ca,Cu7*(SO,)4-2H5O 
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Locality: Salvadora mine, Caracoles, Sierra Gorda district, Antofagasta region, Chile. 

Description: Light green crystals. The empirical formula is (electron microprobe) 
Kj .6Ca2, Cup 9™Mgo 1ZNno.1(SO4)4.0°NH20. 

Wavenumbers (cm ‘): 3285, 3050sh, 2150w, 1620sh, 1167s, 1145s, 1125sh, 1067s, 997, 797, 
660sh, 643, 629, 607, 595, 559, 520sh, 472w, 440sh. 


S197 = Wupatkiite (Co,Mg,Ni)Al>(SO4)4:22H2O 
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Locality: Near Cameron, Cameron uranium district, Coconino Co., Arizona, USA (type locality). 


Description: Pink acicular crystals. The empirical formula is (electron microprobe) 
(C009.55Mg0.40Ni0.05) Alo 00(S03)4.00nH20. Confirmed by IR spectrum. 


1426 2 IR Spectra of Minerals and Reference Samples Data 


Wavenumbers (cm '): 3520sh, 3340s, 3040s, 2470sh, 1663, 1140sh 1114s, 1073s, 994, 952, 740, 
624, 588, 469. 


S199 Baryte Ba(SQOxz) 
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Locality: Kremikovtsi, near Sofia, Bulgaria. 

Description: Aggregate of curved platy crystals from the association with rhodochrosite and 
romanechite. A very unusual CO3-rich variety. The homogeneity was checked by electron micros- 
copy and powder X-ray diffraction data. The empirical formula is Ba, 99(SO4)o.91(CO3)0.99. The 
bands at 1,450, 1,438, 1,400, 1,390, 875, 717 and 686 cm! correspond to vibrations of CO groups. 

Wavenumbers (cm ‘): 1450sh, 1438, 1400, 1390sh, 1176s, 1116s, 1082s, 983, 875, 760sh, 717w, 
686w, 636, 610s, 510w, 452w. 


S200 Hexahydrite Mg(SO,)-6H,O 
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Locality: Great Konya Basin, Turkey. 


Description: White powdery aggregate. Identified by IR spectrum. 
Wavenumbers (cm~ *): 3500sh, 3360s, 3250, 2310w, 1665, 1087s, 981w, 735sh, 613, 430. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1427 


S201 Metauranopilite (UQ+2)6(SO,4)(OH)9-5H2O 
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Locality: Menzenschwand U deposit, near Menzenschwand, Kunkelbach valley, Schwarzwald 
(Black Forest) Mts., Baden-Wurttemberg, Germany. 

Description: Yellow bortyoidal aggregates from the association with arsenuranospathite. The empir- 
ical formula is (electron microprobe) (UO2)5 .9;(SO4)1 9¢9(0H,H20)19:-5H20. 

Wavenumbers (cm ‘): 3545s, 3470, 3315s, 3210s, 1660sh, 1630, 1403, 1167, 1120sh, 1105s, 
1080sh, 909s, 798, 675w, 580sh, 535sh, 467, 380sh. 


S202 Nickelzippeite Niz(UO2)6(SO04}(OH)io: 16H,O 
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Locality: Happy Jack mine, Copper Point, White Canyon district, San Juan Co., Utah, USA. 

Description: Orange massive from the association with natrozippeite and johannite. The empirical 
formula is (electron microprobe) (Ni; 17Cao.57Zn0.16Na0.12)(UO2)6.1 11(SO4)2.84(CO3),.](OH)1 0-2H20. 

Wavenumbers (cm~ *): 3400, 3260, 1622, 1543w, 1415, 1154s, 1097, 1074s, 910sh, 881, 670w, 617, 
582, 467. 
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S203 Argentojarosite AgFe°*;(SO,)2(OH),¢ 
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Locality: Tintic Standard mine, Tintic district, Juab Co., Utah, USA (type locality). 
Description: Brown fine-grained aggregate. Identified by IR spectrum and qualitative electron 


microprobe analysis. 
Wavenumbers (cm '): 3340s, 3240sh, 1620w, 1175, 1090s, 1019s, 1010s, 676, 629, 560sh, 504s, 
473s, 439. 


S205  Jachymovite (UO,)g(SO,4)(OH),4:14H,O 
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Locality: Jáchymov U deposit, Krušné Hory (Ore Mts.), Western Bohemia, Czech Republic (type 
locality). 
Description: Yellow powdery aggregate. Confirmed by semiquantitative electron microprobe 


analysis. Contains admixture of a carbonate. 
Wavenumbers (cm ‘): 3465, 3200s, 1625, 1515, 1482, 1407, 1158s, 1077, 1030w, 907s, 870sh, 
824w, 660w, 627, 582, 550sh, 515, 455s, 407s. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1429 


S206 Szmikite Mn(SO,)-H2,O 
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Locality: Chvaletice, Pardubice region, Bohemia, Czech Republic. 

Description: White powdery aggregate from the association with goethite. The empirical formula 
is (electron microprobe) (Mno 33Mgo.14Feo.92Alo.01)(SO4)1.00°7H2O. The strongest lines of the 
powder X-ray diffraction pattern are observed at 4.88, 3.49, 3.12 and 2.59 A. 

Wavenumbers (cm ‘): 3350s, 3250sh, 2170w, 1990w, 1640, 1500, 1149s, 1120sh, 1019, 905w, 828, 
656, 627, 608, 530s, 470sh. 


S207 Szmikite Mn(SO,)-H,O 
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Locality: Toyoha mine, Sapporo, Hokkaido, Japan. 

Description: White powdery aggregate. The empirical formula is (electron microprobe) 
(Mno.75sF€0.2M80.05)(S504)1 00H20. 

Wavenumbers (cm *): 3360s, 3170sh, 1990w, 1640w, 1507, 1165sh, 1136sh, 1110sh, 1017, 821s, 
657, 627, 607, 523s. 
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S208 Schwertmannite Fe°*s(SO,)Og(OH)« 
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Locality: St. Johannes mine, Wolkenstein, Marienberg district, Erzgebirge (Ore Mts.), Saxony, 
Germany. 
Description: Brown powdery aggregate. Confirmed by semiquantitative electron microprobe 


analysis. 
Wavenumbers (cm ‘): 3250s, 1625, 1121s, 1071, 1050sh, 983, 843w, 803w, 697, 608, 500sh, 423s. 


S209 Sulfate S209 Fe°*,(SO1)O4(OH) :nH,O (?) 
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Locality: Schneeberg, Erzgebirge (Ore Mts.), Saxony, Germany. 

Description: Brown colloform. X-ray amorphous. Fe:S = 4:1 (by electron microprobe data). 

Wavenumbers (cm '): 3350s, 3150s, 1637, 1400w, 1120s, 1075sh, 975, 825, 697, 607, 460sh, 
423s, 390sh. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1431 


S210 Boussingaultite (NH 4)2Mg(SO,)2-6H,O 
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Locality: Larderello, Pomarance, Pisa province, Tuscany, Italy. 

Description: Grey granular aggregate. The empirical formula is (NH4),Koo4(Mgo.o5Feo.02) 
(SO4)2.09:7H2O. Confirmed by IR spectrum. 

Wavenumbers (cm '): 3450sh, 3360sh, 3280s, 3200sh, 3075sh, 2870sh, 2230w, 2040w, 1685, 
1475, 1437, 1145s, 1086s, 983, 790sh, 724, 675sh, 627, 616, 563, 400. 


S211 Thermessaite K,Al(SO,)F3 
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Locality: La Fossa crater, Vulcano island, Lipari, Eolie (Aeolian) islands, Messina province, Sicily, 
Italy (type locality). 

Description: Colourless crystals from the association with alunite, anhydrite and metavoltine. 
The empirical formula is [K;7Nap.2(NH4)o.1 JA; o(SO4)1 oF 2.3(OH)o.2. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3360w, 1410sh, 1273s, 1252s, 1163s, 1055s, 1011, 711s, 690, 680sh, 631, 
618, 561, 537, 463s, 445. 
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S212 Gypsum  Ca(SQO,)-:2H2,O 
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Locality: Belorechenskoe deposit, Adygea (Adygeya) Republic, Northern Caucasus, Russia. 
Description: Colourless acicular crystals from the association with melanterite. Identified by IR 


spectrum. 
Wavenumbers (cm~"): 3542, 3485sh, 3396, 3233, 2223w, 2110w, 1689, 1625, 1160sh, 1142s, 
1115s, 1005w, 777w, 670, 601, 461, 418w. 


S214 Osarizawaite PbAI,Cu(SO,4)2(OH)6 
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Locality: Rubtsovskoe base-metal deposit, Rubtsovsk ore district, northwest Altai Mts., Siberia, 
Russia. 

Description: Greenish-blue powdery aggregate from the association with kaolinite. The empirical 
formula is H,(Pbo.96Ko.02€ao.01)(Ali.g6Cuo.98F€o.20) [(SO4)1.80(8104)0.16(A804)0.04](OH,H20)6. 
Confirmed by IR spectrum. The strongest lines of the powder X-ray diffraction pattern [d, A 
(I, %)] are 5.79 (100), 3.534 (41), 3.013 (78), 2.885 (67), 2.290 (53). 

Wavenumbers (cm ‘): 3453s, 3365, 1600w, 1370w, 1225s, 1130sh, 1070s, 909w, 740sh, 680sh, 
620, 583, 550sh, 474, 437. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1433 


S215 Alunite KAI3(SO,)>(OH), 
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Locality: Beregovo, Transcarpathian region, Ukraine. 
Description: Yellow massive. Confirmed by powder X-ray diffraction pattern and qualitative 


electron microprobe analysis. 
Wavenumbers (cm '): 3505sh, 3480s, 3270sh, 2200w, 1640sh, 1226s, 1159, 1081s, 1026s, 683s, 
625s, 598s, 526, 488, 428. 


S216 Antlerite Cu**;(SO,4)(OH), 
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Locality: Belorechenskoe deposit, Adygea (Adygeya) Republic, Northern Caucasus, Russia. 

Description: Green crust on galenite. Confirmed by powder X-ray diffraction pattern. 

Wavenumbers (cm~ *): 3570, 3485s, 1150s, 1107s, 1082s, 988w, 890, 852, 803, 754, 667w, 644, 
615, 605sh, 520w, 494, 460w, 417w. 


1434 2 IR Spectra of Minerals and Reference Samples Data 


S217 Alum-(Na) NaAl(SQ,)>5-12H5O 
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Locality: La Fossa crater, Vulcano island, Lipari, Eolie (Aeolian) islands, Messina province, Sicily, 
Italy. 


Description: Yellow crust. The empirical formula is H,(Nao.s2Tlo.06C8a0.02K0.02 Aly .01(SO4)2.99°'2H20. 
Wavenumbers (cm *): 3350sh, 2985, 2530, 1800sh, 1670, 1145s, 1095s, 988w, 946, 750, 708, 616. 


S218  Beaverite-(Cu) Pb(Fe,Cu7*)3(SO4).(OH,H>0), 
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Locality: Rubtsovskoe base-metal deposit, Rubtsovsk ore district, northwest Altai Mts., Siberia, 
Russia. 

Description: Yellow powdery aggregate from the association with cerussite, goethite, kaolinite and 
quartz. The empirical formula is H,(Pbo.79Ko 01 )(Fe2.42Cuo.73)[(SO4) 1.90(PO4)o0.01] (OH,H20)¢. 
Wavenumbers (cm *): 3290s, 2040w, 1620w, 1158s, 1100s, 1013s, 995sh, 814w, 690w, 628, 605sh, 

516s, 474, 431w. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1435 


S219 Goldichite © KFe**(SO,).-4H,O 
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Locality: Kudriavy (Kudryavy1) volcano, Iturup island, Kuril islands, Sakhalinskaya Oblast’, Russia. 

Description: Yellow massive. Identified by powder X-ray diffraction pattern and qualitative electron 
microprobe analysis. Contaminated by another sulfate. 

Wavenumbers (cm~!): 3340, 3120, 1640w, 1420w, 1223, 1142s, 1119s, 1095sh, 1065sh, 990, 676, 
614, 594, 475w. 


S220 Zircosulfate Zr(SO,)>-4H,O 
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Locality: Korgeredaba alkaline massif, Sangilen Upland, Tuva Republic, Eastern Siberia, Russia 
(type locality). 

Description: White crust from the association with hisingerite, smithsonite and goethite. Confirmed 
by IR spectrum. 

Wavenumbers (cm *): 3300s, 3175s, 2410sh, 1667, 1635, 1132s, 1087s, 1030s, 772w, 722, 654, 
625sh, 595sh, 527, 493, 410. 


1436 2 IR Spectra of Minerals and Reference Samples Data 


S221 Natroalunite NaAlI;(SQO,).(OH).¢ 
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Locality: Barranco Jarosa, Sierra Almagrera, Spain. 

Description: Brownish massive from the association with zincosite. The empirical formula is 
(electron microprobe) (Nao.71Ko.17)(Al3.02Feo.06)(SO4)2.00(OH)e. 

Wavenumbers (cm '): 3485, 3455, 1645w, 1220sh, 1160sh, 1095s, 1027s, 960sh, 690sh, 675, 629s, 


600s, 519, 427, 385w. 


S222 Apjohnite Mn7*Al,(SO4)4:22H5O 
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Locality: Chvaletice, Pardubice region, Bohemia, Czech Republic. 

Description: Beige fibrous aggregate from the association with szmikite. The empirical formula is 
(electron mictoprobe) (Mno.66Mgo.17Feo.1sNio.02)(Ali 96F€0.04)(S04)4.00nH20. 

Wavenumbers (cm ~»: 3530sh, 3340s, 3070sh, 3000sh, 2540w, 1640, 1114s, 1082s, 992, 953, 823w, 
708, 655sh, 616, 512sh, 470sh. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1437 


S223 Jarosite KFe°*3;(SO4)2(OH)<¢ 
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Locality: Large dump of the Kamariza mines, Agios Konstantinos, Lavrion mining District, Attikí 
(Attika, Attica) Prefecture, Greece. 

Description: Yellow fine-grained aggregate from the association with scorodite. The empirical 
formula is (electron microprobe) H,(Ko.93Nao.04Cao.02Pbo9.01)(Fe2.94Alo.02ZNo.02)(SO4)2.00(OH)e6. 
Confirmed by IR spectrum. Weak bands at 2,990, 826 and 810 cm™' are due to the admixture of 
scorodite. 

Wavenumbers (cm~*: 3375s, 2990w, 1205sh, 1185, 1085s, 1105s, 826w, 810w, 665, 634, 580, 
510s, 476s, 448. 


S224 Natrojarosite NaFe°*3;(SO,4)>(OH)<¢ 
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Locality: Large dump of the Kamariza mines, Agios Konstantinos, Lavrion mining District, Attiki 
(Attika, Attica) Prefecture, Greece. 

Description: Yellow massive from the association with kamarizaite. The empirical formula is (electron 
microprobe) (Nao.7gKo.290Cao.04Pbo.03)(Fe2.34Alo.10ZNo0.03Mg0.03)[(SO4) 1.97 AsOz)o.03] (OH)e. 

Wavenumbers (cm *): 3355s, 3000sh, 2035w, 1980sh, 1650w, 1190, 1095s, 1021s, 865w, 815, 667, 
634, 584, 514s, 479s, 448. 


1438 2 IR Spectra of Minerals and Reference Samples Data 


S225 Natrojarosite NaFe°*;(SO,).(OH)<¢ 
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Locality: Kamariza mines, Agios Konstantinos, Lavrion mining District, Attiki (Attika, Attica) 
Prefecture, Greece. 

Description: Yellow massive from the association with goethite. The empirical formula is (electron 
microprobe) (Nag.5Ko 3Pbo.2)(Fe2 9Alo.1)[(SO4)1.3(ASO4)0.1(S104)o,1 (OH)e. 

Wavenumbers (cm ‘): 3348s, 2040w, 1980w, 1186, 1095s, 1022s, 880w, 820w, 667, 632, 569, 
513s, 480s, 449. 


S226 Beaverite-(Cu) Pb(Fe,Cu**)3(SO4).(OH,H>0)« 
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Locality: Stepnoe base-metal deposit, Rubtsovsk ore district, northwest Altai Mts., Siberia, Russia. 

Description: Green granular aggregate from the association with quartz, barite, galena and pyrite. 
The empirical formula is H,Pb; 93(Cuy osFe;.92Alp.93)(SO4)2.o9( 0H,H20O)¢. The strongest lines of 
the powder X-ray diffraction pattern [d, A (I, %)] are 5.89 (100), 3.611 (17), 3.043 (42), 2.940 (9), 
2.250 (9), 1.956 (9). 

Wavenumbers (cm~ '): 3370sh, 3275, 3165, 2800sh, 2010sh, 1600w, 1465w, 1350w, 1162s, 1118s, 
1046s, 987s, 760sh, 623, 520, 470sh. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1439 


S227 Beaverite-(Cu) = Pb(Fe,Cu7*)3(SO4).(OH,H>0), 
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Locality: Stepnoe base-metal deposit, Rubtsovsk ore district, northwest Altai Mts., Siberia, Russia. 

Description: Yellow fine-grained aggregate. Identified by IR spectrum and qualitative electron 
microprobe analysis. Contaminated by quartz. 

Wavenumbers (cm~'): 3290, 1618w, 1160s, 1120sh, 1101s, 1021s, 990sh, 797, 777, 694w, 650sh, 
650sh, 516, 467. 


S228 Glaucocerinite (Zn,Cu*) jpAlg(SO4)3(OH)35-18H5O 
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Locality: Christiana mine, Agios Konstantinos, Lavrion mining District, Attiki (Attika, Attica) 
Prefecture, Greece. 
Description: Light green spherulitic crust. Identified by IR spectrum and qualitative electron 


microprobe analysis. 
Wavenumbers (cm~'): 3450sh, 3380s, 3200sh, 2920sh, 2100w, 1630, 1160sh, 1112s, 780, 617, 
560sh, 410. 


1440 2 IR Spectra of Minerals and Reference Samples Data 


S229 Glaucocerinite (Zn,Cu*);pAl6(SO4)3(OH)32-18H>O 
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Locality: Christiana mine, Agios Konstantinos, Lavrion mining District, Attiki (Attika, Attica) 
Prefecture, Greece. 

Description: Light blue spherulitic crust. The empirical formula is (Zne. 6Cu>s5Alo Feo 1) 
Ale.ol(SO4)2,2(S104)o.1(CO3)o.7](OH),-2H20. 

Wavenumbers (cm ^: 3375s, 2720sh, 1635, 1605sh, 1520w, 1397w, 1350w, 1180sh, 1105s, 965w, 
790, 610, 550sh, 416. 


S230  Glaucocerinite (Zn,Cu**), Alg(SO4)3(OH)39:18H>»O 
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Locality: Serpieri mine, Agios Konstantinos, Lavrion mining District, Attiki (Attika, Attica) 
Prefecture, Greece. 

Description: Light blue spherulitic crust. CO3-bearing variety. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3460s, 3360s, 2060w, 1645, 1590sh, 1400sh, 1353, 1170sh, 1107s, 800, 
617s, 570sh, 423, 402. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1441 


S231 Namuwite  (Zn,Cu*),(SO,)(OH),-4H>O 
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Locality: Jean Baptiste Mine, Agios Konstantinos, Lavrion mining District, Attiki (Attika, Attica) 
Prefecture, Greece. 

Description: Light blue scaly aggregate from the association with serpierite. The empirical formula is 
(Znz gCu; oFeo.2)[(SO4)o.(S104)0.2](OH)6-nH20. 

Wavenumbers (cm~ *): 3390s, 1635w, 1430w, 1140sh, 1095s, 1005, 968, 877, 786, 606, 509, 468, 
430, 410. 


S232  Serpierite Ca(Cu**,Zn)4(SO4)2(OH).-3H>O 
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Locality: Jean Baptiste Mine, Agios Konstantinos, Lavrion mining District, Attiki (Attika, Attica) 
Prefecture, Greece. 

Description: Blue crystals from the association with namuwite. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3580sh, 3495, 3375, 3225sh, 2080w, 1665w, 1121s, 1103s, 1070sh, 988, 
835sh, 808, 707, 644, 606, 500w, 472, 430sh. 


1442 2 IR Spectra of Minerals and Reference Samples Data 


S233  Serpierite Ca(Cu?*,Zn)4(SO4)2(OH),-3H5O 
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Locality: Large dump of the Kamariza mines, Agios Konstantinos, Lavrion mining District, Attiki 
(Attika, Attica) Prefecture, Greece. 

Description: Bluish-green cellular aggregates. Identified by IR spectrum. 

Wavenumbers (cm '): 3540, 3360, 3250, 2300w, 1605w, 1120s, 1105s, 1064, 988w, 844, 800sh, 
709, 640, 604, 500sh, 472. 


S234 Brochantite Cu**,(SO,)(OH)<. 
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Locality: Large dump of the Kamariza mines, Agios Konstantinos, Lavrion mining District, Attiki 
(Attika, Attica) Prefecture, Greece. 

Description: Bright green crystals from the association with serpierite. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3565, 3400sh, 3377s, 3250, 1115s, 1088s, 984, 942, 871s, 780, 734, 627, 
605sh, 599s, 507, 484, 465sh, 425sh, 409. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1443 


S235 Chalcanthite Cu7*(SO,)-5H.O 
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Locality: Hilarion mine, Kamariza mines, Agios Konstantinos, Lavrion mining District, Attiki 
(Attika, Attica) Prefecture, Greece. 

Description: Bluish-green platy crystals. Identified by IR spectrum and single-crystal X-ray diffrac- 
tion pattern. Single-crystal unit-cell parameters are a = 5.97, b = 6.12, c = 10.72 A, a = 102.7°, 
p= S2 ny m= 10739. 

Wavenumbers (cm~ *): 3470s, 2700sh, 2490w, 2100w, 1900w, 1627, 1204s, 1155s, 1087, 995s, 963, 
770sh, 660, 604, 587, 517, 475sh. 


S236 Alunite KAI3(SO,)>(OH), 
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Locality: Sapes area, northern Greece. 

Description: Beige crystals. The empirical formula is (electron microprobe) (Ko.g87Nao.05) 
(Al; 03Feo.03)[(SO4)1.90(PO4)0.01 (OM). 

Wavenumbers (cm—'): 3500sh, 3475s, 2175w, 1230, 1162, 1082s, 682, 626, 600s, 575sh, 527, 
485w, 430, 420sh, 400w. 


1444 2 IR Spectra of Minerals and Reference Samples Data 


S237 Letovicite (NH4)3H(SO,)> 
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Locality: Near the former settlement of Ravat, about 3 km east of the confluence of the rivers Jagnob 
and Iskanderdar’ya, Tajikistan. 
Description: Coarse-grained aggregate. Identified by IR spectrum and powder X-ray diffraction 


pattern. 
Wavenumbers (cm): 3230s, 3037, 2860, 2030sh, 1700, 1416s, 1180sh, 1103s, 1010sh, 875, 613, 
600, 458w, 404w. 


S238  Retgersite Ni(SO,)-6H.O 
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Locality: Pechenga Ni—Cu ore field, Pechengskiy district, Kola peninsula, Murnansk region, Russia. 
Description: Bluish-green massive. Identified by IR spectrum, powder X-ray diffraction pattern and 


semiquantitative electron microprobe analysis (Ni >> Mg). 
Wavenumbers (cm '): 3440s, 3245s, 2250w, 2070w, 1645, 1096s, 986w, 845sh, 785, 665, 617, 470. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1445 


$239 Adranosite (NH,4)4NaAl,(SO,)4Cl(OH)> 
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Locality: La Fossa crater, Vulcano island, Lipari, Eolie (Aeolian) islands, Messina province, Sicily, 
Italy (type locality). 

Description: White columnar aggregate from the association with alunite. Identified by IR spectrum. 
The empirical formula is (electron microprobe) [(NH4),Ko.2]Nao.gAls o(S03)4.0Cl1 9(OH)>. 

Wavenumbers (cm ‘): 3495, 3410sh, 3200, 3060sh, 2890sh, 1665w, 1620w, 1424, 1405sh, 1226s, 
1134s, 1090s, 1080s, 1023s, 1002s, 675, 651, 612, 600sh, 577, 488w, 395. 


S240 Melanterite Fe7'(SO,)-7H5O 


1.0 
© 
g 08 
= 
= 
TN 
= 
9°) 
= 
= 
0.6 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Abandoned Third Factory mine, Seimchan river, Srednekanskiy district, Magadan region, 
Russia. 

Description: Greenish-blue semitransparent, massive. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3545s, 3330s, 3220sh, 1637, 1200sh, 1135sh, 1094s, 1005, 980sh, 855sh, 
740sh, 611, 500sh. 


1446 2 IR Spectra of Minerals and Reference Samples Data 


S241 Serpierite © Ca(Cu**,Zn)4(SO4)2(OH)¢-3H2O 
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Locality: Serpieri mine, Agios Konstantinos, Lavrion mining District, Attikí (Attika, Attica) 
Prefecture, Greece. 

Description: Greenish-blue crystals. Identified by IR spectrum. The empirical formula is (electron 
microprobe) Cag 9(Cu3 4Zn0.8)(S04)2.0(0H,O)s:nH20. 

Wavenumbers (cm ‘): 3530sh, 3380s, 3200sh, 1665w, 1617w, 1121s, 1105sh, 1065, 1014, 987, 
835, 804, 710, 645sh, 635, 607, 490sh, 458. 


S242 Linarite PbCu**(SO,)(OH)> 
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Locality: Goulmina mine, Er Rachidia, Er Rachidia province, Meknés-Tafilalet region, Morocco. 

Description: Blue massive from the association with brochantite. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3442, 3400sh, 3360sh, 3310w, 2840, 2200sh, 1948w, 1166s, 1070sh, 1040s, 
985sh, 966, 888, 826, 629, 603s, 538, 497, 485sh, 450, 425. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1447 


S243 Coquimbite Fe°*,(SO,)3-9H>O 
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Locality: La Fossa crater, Vulcano island, Lipari, Eolie (Aeolian) islands, Messina province, Sicily, 
Italy. 

Description: White granular aggregate. As-bearing variety. The empirical formula is (electron 
microprobe) (Fe; 9¢Alo.12Cro.01)[(SO4)2.88(ASO4)o.12]:7H2O. Confirmed by IR spectrum. 

Wavenumbers (cm~*): 3425sh, 3190s, 3000sh, 2485w, 1660, 1170s, 1109s, 1065s, 1013s, 995sh, 
875, 822, 665, 595, 484, 442w. 


S244 Blodite Na,Mg(SO,).-4H2O 
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Locality: Strip mine, Soda Lake deposit, Carrizo Plain, San Luis Obispo Co., California, USA. 

Description: Grey crystal. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3435, 3330, 3170s, 2250w, 2150w, 1675, 1570w, 1161s, 1127s, 1090s, 997, 
870sh, 825, 716, 655sh, 637, 614, 465sh, 439. 


1448 2 IR Spectra of Minerals and Reference Samples Data 


S245 Leonite K-Mg(S04):4H20 


1.0 
0.8 

O 

O 

(=æ 

S o6 

= 

N 

cS 

= 0.4 
0.2 


500 1000 1500 2000 2500 3000 3500 4000 
Wavenumber (cm’) 
Locality: Adolfsgliick Hope mine, Lower Saxony, Germany. 
Description: Colourless crystals. Identified by IR spectrum. 


Wavenumbers (cm ‘): 3237s, 2250w, 1723, 1682, 1208, 1155sh, 1136s, 1103s, 1082s, 1005, 830w, 
745sh, 716, 635sh, 618, 610, 450w, 405w. 


S246 Leonite K-Mg(S04):4H20 
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Locality: Wintershall Potash Works, Heringen, Werra valley, Hesse, Germany. 

Description: White fine-grained aggregate forming pseudomorph after picromerite. Identified by IR 
spectrum. 

Wavenumbers (cm ‘): 3600sh, 3235s, 2250w, 1723, 1685, 1207s, 1150sh, 1133s, 1103s, 1078s, 
1005, 835, 747, 715, 635sh, 619, 610, 453w, 402w. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1449 


S247 Polyhalite K>CayMe(SO,)4-2H,O 
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Locality: Inder boron deposit, Atyrau region, Kazakhstan. 

Description: Grey massive. Identified by IR spectrum, powder X-ray diffraction pattern and qualita- 
tive electron microprobe analysis. 

Wavenumbers (cm *): 3435, 3310sh, 3270, 1642w, 1197s, 1160s, 1142s, 1087s, 1017w, 991, 751, 
657w, 640sh, 622, 606, 530w, 505w, 477w, 450w, 440sh. 


S248 Lannonite HCa4Mg2Al4(S04)F9:32H20 
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Locality: Lone Pine mine, Catron Co., New Mexico, USA (type locality). 

Description: White granular aggregate from the association with gypsum. The empirical formula is 
(electron microprobe) H,Ca3 7Mg» ;Al4.0(SOz)g oF's.1(OH),-nH20. 

Wavenumbers (cm *): 3480sh, 3420, 3375sh, 3300, 3020, 1673, 1190, 1122s, 1090sh, 996, 902w, 
683, 663, 623, 584, 530, 460w. 


1450 2 IR Spectra of Minerals and Reference Samples Data 


S249 Nickelalumite NiAl4(SO,)(OH))2-3H2O 
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Locality: Kara-Chagyr Mt., Alai range, Osh region, Kyrgyzstan. 

Description: Pale blue crust. The empirical formula is (electron microprobe) 
Nio.s6Mg0.14Feo.osCuo.0sZNo.04A13.231(SO4)0.73(V O4)0.27] (OH),-nH20. 

Wavenumbers (cm ^: 3475s, 1720w, 1625, 1435sh, 1380w, 1245w, 1095sh, 1016s, 925, 805, 725, 
580sh, 541s, 470, 425. 


S250 Plumbojarosite PbFe°*<(SO,)4(OH),> 
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Locality: Akatui Pb—Zn deposit, Akatui, Chita region, Transbaikal area, Eastern Siberia, Russia. 

Description: Brown fine-grained aggregate from the association with galena and quartz. Investigated 
by V.I. Stepanov. The splitting of some bands as compared with most of other samples of jarosite- 
group minerals can be raised by the ordering of Pb and vacancies. 

Wavenumbers (cm ‘): 3345s, 3250, 2015w, 1960w, 1635w, 1248, 1188, 1108s, 1078s, 1019s, 
1000s, 765, 724w, 640, 626, 585, 499s, 475s, 448s, 390sh. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1451 


S251 Rozenite Fe(SO,)-4H,O 
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Locality: Plaka mine, Agios Konstantinos, Lavrion mining District, Attiki (Attika, Attica) Prefecture, 
Greece. 

Description: White earthy aggregate from the association with magnesiocopiapite and halotrichite. 
The empirical formula is (electron microprobe) (Feo.78M8g0.19ZN0.01Al0.01 (S04) 00H20. Con- 
firmed by IR spectrum. 

Wavenumbers (cm~ ^: 3525sh, 3453s, 3370s, 3240sh, 2150w, 1655sh, 1620, 1150s, 1111s, 1090sh, 
990w, 700sh, 613, 525, 430w. 


S252 Magnesiocopiapite MgFe',(SO,4)6(OH)>-20H,O 
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Locality: Plaka mine, Lavrion mining District, Attikí (Attika, Attica) Prefecture, Greece. 

Description: Yellow-brown globular aggregate from the association with rozenite and halotrichite. 
The empirical formula is (electron microprobe) Mg 9;(Fe4.02Alo.94)(SO4)6.909(OH)2:nH20. 

Wavenumbers (cm ‘): 3522, 3260sh, 3155s, 2500w, 1648, 1220sh, 1185sh, 1114s, 995s, 702, 630, 
612, 598, 563, 455w. 


1452 2 IR Spectra of Minerals and Reference Samples Data 


S253 Alunogen  AI,(SO,)3-17H2O 
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Locality: La Fossa crater, Vulcano island, Lipari, Eolie (Aeolian) islands, Messina province, Sicily, 
Italy. 

Description: White platelets. The empirical formula’ is (electron microprobe) 
(Al; .93Feo.06ZN0.01Mno.01)(SO4)3.00°7H20. 

Wavenumbers (cm ‘): 3400sh, 3200sh, 3010s, 2565sh, 1660, 1620w, 1098s, 1075sh, 985, 947, 
885sh, 713, 611, 576, 485sh, 465w. 


S254 Alunogen  AI,(SO,)3:17H2O 
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Locality: La Fossa crater, Vulcano island, Lipari, Eolie (Aeolian) islands, Messina province, Sicily, 
Italy. 

Description: White massive. The empirical formula is (electron microprobe) (Al, .93Feo.o6Mino 02) 
(SO4)3.00°7H20. 

Wavenumbers (cm~‘): 3410sh, 3250s, 3050s, 2550sh, 1670, 1570sh, 1460sh, 1104s, 1090sh, 988, 
947, 700, 610, 580sh, 465w. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1453 


S255 Chalcocyanite Cu**(SO,) 
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Locality: Fumarole Yadovitaya, Tolbachik volcano, Kamchatka, Russia. 

Description: Grey semitransparent from the association with dolerophanite and euchlorine. Identified 
by IR spectrum and powder X-ray diffraction pattern. Slightly hydrated. 

Wavenumbers (cm *): 3260w, 1200sh, 1152s, 1090sh, 1079s, 1016, 985sh, 964s, 705, 680sh, 608, 
589, 565sh, 491. 


S256 Dietrichite ZNAI|>5(SOx.4)4:22H5,O 
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Locality: Agios Philippos Pb—Zn deposit, Kirki district, Thraki (Thrace) department, Greece. 

Description: Beige fibrous aggregate from the association with gypsum. The empirical formula is 
(electron microprobe) Zn, }7Mgo.o4(Aly 64Feo.14)(SO4)4.09'NH2O. Confirmed by IR spectrum. 

Wavenumbers (cm _‘): 3560, 3210s, 3050sh, 2550sh, 1660, 1505w, 1115s, 1079s, 994, 954, 900sh, 
690, 625, 600, 466. 


1454 2 IR Spectra of Minerals and Reference Samples Data 


S257 Ramsbeckite (Cu**,Zn) 15(SO.4)4(OH)>2-6H5O 
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Locality: Ochsenhiitte, Goslar, Harz, Germany. 

Description: Emerald-green crystals. Single-crystal unit-cell parameters are a = 16.090(11), 
b = 15.572(9), c = 7.085(5) A, P = 90.04(6)°. Confirmed by semiquantitative electron micro- 
probe analysis (Cu:Zn:S % 3:1:1). 

Wavenumbers (cm ‘): 3370s, 3180sh, 1630, 1375w, 1155sh, 1113s, 1000sh, 867, 620sh, 605, 525, 
444, 422. 


S258 Aluminocoquimbite (Fe**,A1)3Al(SOq)¢-18H5O 
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Locality: La Fossa crater, Vulcano island, Lipari, Eolie (Aeolian) islands, Messina province, Sicily, 
Italy. 

Description: Pink crystals. The empirical formula is (electron microprobe) (Fe, ;Alo 9) 
Al, 9(SO4)6.9°2H2O. Confirmed by IR spectrum. 

Wavenumbers (cm~: 3375, 3235s, 3050s, 2525sh, 1662, 1159s, 1104s, 1038s, 1012s, 949, 860, 
815sh, 704, 645, 611, 596, 485. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1455 


S259 Adranosite (NH3)4NaAl-(SO34C1(OH)-2 
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Locality: La Fossa crater, Vulcano island, Lipari, Eolie (Aeolian) islands, Messina province, Sicily, 
Italy (type locality). 

Description: White crust from the association with NH,-rich alunite. Identified by IR spectrum. 

Wavenumbers (cm *): 3492, 3350sh, 3197, 3075sh, 2880sh, 1820sh, 1670sh, 1622w, 1428, 1410sh, 
1225s, 1137s, 1093s, 1081s, 1025s, 1003s, 677, 653, 616, 602, 581, 525w, 492, 402. 


S260 ‘Plumboalunite” PbAI(SO,)4(OH))>2 
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Locality: Rubtsovskoe base-metal deposit, Rubtsovsk ore district, northwest Altai Mts., Siberia, 
Russia. 

Description: Brownish-green earthy aggregate. Al-dominant analogue of plumbojarosite. Not 
approved by the IMA CNMNC. Investigated by I.V. Pekov. The empirical formula is (electron 
microprobe) (Pbo9Ko.8)(Als 3Cug 5Feo Zo. 1)(SO4)4.9(0H)12. Weak bands at 1,497 and 
1,375 cm‘ are caused by the admixture of rosasite. 

Wavenumbers (cm~ ^: 3475s, 3340sh, 3220sh, 2505w, 2200w, 1497w, 1375w, 1209s, 1081s, 1027, 
680sh, 667s, 625s, 595s, 510sh, 503, 420. 


1456 2 IR Spectra of Minerals and Reference Samples Data 


S261 Alunite KAI;(SO,)>(OH), 
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Locality: La Fossa crater, Vulcano island, Lipari, Eolie (Aeolian) islands, Messina province, Sicily, 
Italy. 

Description: Yellow porcelain-like fine-grained aggregate. F-bearing variety. The empirical formula 
is (electron microprobe) (Ko.96Nao,06)(Al2.97F €0.01)(SO4)2.00(OH,H20)5 oF 1 0. 

Wavenumbers (cm~‘): 3475, 3270sh, 2280w, 1635w, 1420sh, 1262, 1244, 1080s, 1029, 685sh, 
675s, 634s, 602s, 532w, 429w. 


S262 Anhydrite Ca(SQO,) 
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Locality: La Fossa crater, Vulcano island, Lipari, Eolie (Aeolian) islands, Messina province, Sicily, 
Italy. 

Description: Colourless crystals. Identified by IR spectrum. 

Wavenumbers (cm): 2180w, 2125w, 1175sh, 1156s, 1118s, 1010w, 677, 616, 595, 509w. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1457 


S263 Hannebachite Ca(SO3)-0.5H,O 
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Locality: Hannebacher Ley, near Hannebach, Eifel volcanic area, Germany (type locality). 

Description: Colourless platy crystals from the association with calcite, aragonite, gypsum and 
gismondine. The empirical formula is (electron microprobe, CO3 calculated) Ca, o9[(SO3, 
SO4)o.05(CO3)o0.05|-nH>O. The bands at 1,492 + 1,430 and 1,217 + 1,108 cm’ correspond to 
vibrations of CO3°~ and SO,°~ groups, respectively. 

Wavenumbers (cm ‘): 3425sh, 3380, 1633, 1492, 1430, 1217, 1108, 984s, 944s, 861, 654, 625sh, 
525, 495, 453, 430sh. 


S264 Mendozite NaAl(SQO,)s-11H,O 
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Locality: Cerros Pintados (Cerro Pintados), Pampa del Tamagural, Iquique province, Tarapaca 
region, Chile. 

Description: Colourless grains. Confirmed by semiquantitative electron microprobe analysis (Na:Al: 
S = L122). 

Wavenumbers (cm ‘): 3350s, 3020s, 2565, 2500, 1670, 1635, 1090s, 985sh, 934, 885sh, 700, 
600, 460w. 


1458 2 IR Spectra of Minerals and Reference Samples Data 


S265 Ettringite CasAl-(S0O4)(OH);12:26H20 
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Locality: Hatrurim Formation, Israel. 
Description: Yellow transparent crystals. CO3°- and CrO,7-bearing variety. 


Wavenumbers (cm~'): 3635, 3480s, 3400s, 1760sh, 1665, 1415, 1110s, 880, 770sh, 615s, 
532s, 400sh. 


S266 Ammoniomagnesiovoltaite (NH,)2Mgs5Fe>*3Al(SO4)12:18H»O 
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Locality: Pécs-Vasas, Pécs, Mecsek Mts., Baranya Co., Hungary (type locality). 

Description: Black crystals from the association with tschermigite, sabieite, kieserite, pickeringite, 
and hexahydrite. The empirical formula is (electron microprobe) (NH4)2.(Mg3.72Feo.76Mno,52) 
Fez oo(Alo.70F€0.30)(SO4)12.00°7H20. 

Wavenumbers (cm ‘): 3550sh, 3380sh, 3215, 3120sh, 2500w, 1975w, 1693, 1635, 1430, 1215sh, 
1152s, 1068s, 1002s, 885sh, 710sh, 656, 629, 595, 505, 465sh, 445. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1459 


S267  Wilcoxite MgAl(SO,)sF-18H>O 
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Locality: Gold Bottom mine, Inyo Co., California, USA. 

Description: White massive. The empirical formula is (electron microprobe; qualitative electron 
microprobe analysis for F) Mg; 9; Alp.97(SO4)2 o9(F,OH),-2H20. 

Wavenumbers (cm ‘): 3530sh, 3350s, 3240sh, 2995sh, 2490, 1650, 1433w, 1400w, 1110sh, 1094s, 
995w, 983w, 966, 700, 622, 605sh, 475sh, 425sh. 


S268 Wilcoxite MgAl(SO,)2F-18H 20 
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Locality: Silver City, Grand Co., New Mexico, USA. 

Description: White massive. The empirical formula is (electron microprobe; qualitative electron 
microprobe analysis for F) Mg; 9Al, 2(SO4)2 o(F,OH),-nH20. 

Wavenumbers (cm~ *: 3600sh, 3340s, 3220sh, 2990sh, 2480w, 1650, 1440, 1405w, 1140sh, 1094s, 
979w, 914w, 698, 608, 475w. 


1460 2 IR Spectra of Minerals and Reference Samples Data 


S269  Pertlikite | K>(Fe°*,Mg)>(Mg,Fe°*),Fe°*,Al(SO,)1>-18H»O 
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Locality: La Fossa crater, Vulcano island, Lipari, Eolie (Aeolian) islands, Messina province, 
Sicily, Italy. 

Description: Dark Green crystals from the association with metavoltine. The empirical formula is 
(electron microprobe) Ky, 9Tlo.3Nao.2Fe3.o0Mg> 7A], pCug.3[(SO4)11.70PO4)09.3]:-7H2O. Confirmed by 
IR spectrum. 

Wavenumbers (cm~ *): 3418. 3150, 1675sh, 1634, 1220sh, 1150sh, 1125s, 1048s, 1008s, 890sh, 
723w, 665w, 629, 593, 476. 


S270 Plumbojarosite PbFe°*,<(SO,)4(OH),> 
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Locality: Reiche Zeche mine, Freiberg, Erzgebirge (Ore Mts.), Saxony, Germany. 

Description: Yellow powdery pseudomorph after galena. The empirical formula is (electron micro- 
probe) (Pbo.75Nao.04C€ao.03) Fe6.o0(SO4)4.00(0H,H20) 2. 

Wavenumbers (cm *): 3353s, 1634w, 1434w, 1199s, 1085s, 1015s, 629, 596, 506s, 476, 430sh. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1461 


S271 Sulfate S271 (NH,4)AI(SO4)2(OH) 12-4H20 (?) 
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Locality: Anna 2 mine, Alsdorf, Aachen, North Rhine-Westphalia, Germany. 
Description: Colourless acicular crystals. Needs further investigation. 


Wavenumbers (cm'): 3350, 3150, 3000, 1825w, 1690w, 1628w, 1433w, 1497, 1226sh, 1095s, 
940sh, 690sh, 652, 608, 594, 450. 


S272 Alunogen  AlI,(SO,)3-17H2O 
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Locality: La Fossa crater, Vulcano island, Lipari, Eolie (Aeolian) islands, Messina province, Sicily, 
Italy. 

Description: Colourless platy crystals. The empirical formula is (electron microprobe) (Al; g9Feo 11) 
(SO4)3.00°H20. 

Wavenumbers (cm): 3540sh, 3385, 2995s, 2525, 1830w, 1675, 1415w, 1145sh, 1130sh, 1089s, 
992w, 947, 875sh, 760sh, 703, 620sh, 607. 


1462 2 IR Spectra of Minerals and Reference Samples Data 


S273 Alunite KAI3(SO,)>(OH), 
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Locality: La Fossa crater, Vulcano island, Lipari, Eolie (Aeolian) islands, Messina province, Sicily, 
Italy. 

Description: Grey porcelain-like fine-grained aggregate. NH,4-bearing variety. The empirical for- 
mula is (electron microprobe) [Ko.76Tlo.9s5(NH4),J(Als.95Feo.92)(SO4)2.90( OH, H20)¢. 

Wavenumbers (cm~ *): 3485, 3323, 3205, 3150sh, 3075w, 2210w, 1655sh, 1428, 1250, 1155sh, 
1120sh, 1082s, 1028, 682s, 635, 605s, 535, 490sh, 472. 


S274 Alunite KAI;(SO,)>(OH), 
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Locality: La Fossa crater, Vulcano island, Lipari, Eolie (Aeolian) islands, Messina province, Sicily, 
Italy. 

Description: Grey fine-grained aggregate. NH,-bearing variety. Identified by IR spectrum. 

Wavenumbers (cm): 3485, 3215, 1640w, 1405, 1260sh, 1230, 1135sh, 1082s, 1031, 1005sh, 680s, 
635s, 608, 535, 495sh, 432. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1463 


S275 Adranosite (NH3),NaAl-(SO3)4CL1(OH)- 
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Locality: La Fossa crater, Vulcano island, Lipari, Eolie (Aeolian) islands, Messina province, Sicily, 
Italy (type locality). 

Description: Beige spherulites from the association with ammonioalunite. Identified by IR spectrum. 

Wavenumbers (cm): 3493, 3200, 3060sh, 2880sh, 1680w, 1424, 1405sh, 1227s, 1135s, 1090sh, 
1081s, 1024s, 1003s, 676, 652, 612, 605sh, 574, 522w, 491, (390). 


S276 Thermessaite K>5Al(SO,)F3 
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Locality: La Fossa crater, Vulcano island, Lipari, Eolie (Aeolian) islands, Messina province, Sicily, 
Italy (type locality). 

Description: Colourless crystals from the association with metavoltine. NH4-rich variety. The empiri- 
cal formula is [Ky 970NH4)o.91Nao.021 Al) ooFeo.o2(SO4)1. o0(F,OH)3. Confirmed by IR spectrum. 

Wavenumbers (cm_*): 3370, 3280, 3210, 1420, 1275s, 1253s, 1165s, 1056s, 1011, 904w, 715s, 692, 
634, 620, 565, 537, 465, 448. 


1464 2 IR Spectra of Minerals and Reference Samples Data 


S277 Sodium sulfite Na,(SO3) 
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Locality: Synthetic. 
Description: Colourless crystals. Confirmed by IR spectrum. 


Wavenumbers (cm): (3375w), 1925w, 1415w, 1130sh, 970s, 634, 499. 


S278 Metavoltine Na,K>Fe**Fe>*<(SO,4);>05-18H5O 
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Locality: La Fossa crater, Vulcano island, Lipari, Eolie (Aeolian) islands, Messina province, Sicily, 
Italy. 

Description: Yellow crystals from the association with pertlikite. The empirical formula is (electron 
microprobe) Nas 7K» 2(NH4),Fe¢. oMgo,1(SO4)12.002-nH20. 

Wavenumbers (cm~ *): 3460, 3200, 2530sh, 2055w, 1635, 1408w, 1223s, 1170sh, 1143s, 1120sh, 
1066s, 998s, 720sh, 674, 616, 598, 570sh, 495. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1465 


S279 Kyrgyzstanite ZnAl4(SO,)(OH))2-3H2O 
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Locality: Christiana mine, Agios Konstantinos, Lavrion mining District, Attiki (Attika, Attica) 
Prefecture, Greece. 

Description: White powdery aggregate from the association with serpierite. Confirmed by IR 
spectrum and powder X-ray diffraction pattern. The empirical formula is (electron microprobe) 
(Zo g4CUo.10Mg0.07Ni0.02)(Al3.81Feo.10)(SO4)1.00(OH,H20)12-nH20. 

Wavenumbers (cm '): 3660, 3605s, 3425s, 3270sh, 2070w, 1620w, 1130sh, 1102s, 1015sh, 997, 
935, 890w, 730, 710sh, 620sh, 603s, 547s, 567w, 417. 


S280 Kainite KMg(SO,)CI-3H,0 
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Locality: Brefeld, Tarthun, Stassfurt potash deposit, Saxony-Anhalt, Germany (type locality). 

Description: Yellowish-brown granular aggregate. Confirmed by IR spectrum. 

Wavenumbers (cm): 3460, 3345s, 3240, 3105, 2185w, 1645, 1538w, 1455w, 1195sh, 1177s, 
1134s, 1127s, 1023w, 902w, 800sh, 755, 662, 645, 609, 577, 525w, 468w, 454w. 


1466 2 IR Spectra of Minerals and Reference Samples Data 


S281 Ettringite CagAl(SO,)3(OH))2°26H20 
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Locality: Maali Adumim, Hatrurim formation (“Mottled Zone”), Israel. 
Description: Violet veinlet from the association with afwillite. Cr-bearing variety. The empirical 


formula is Cag o(Aly 6Cro.2Si0,1)[(SO4)2.65(CO3).](OH) 12:nH20. 
Wavenumbers (cm~!): 3630, 3480sh, 3420s, 1678, 1485sh, 1413, 1111s, 857, 617s, 539, 420. 


S282 Thaumasite Ca6Si2(CO3)(S04)(OH);12:24H20 
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Locality: Schellkopf, Brenk, Niederzissen, Eifel Mts., Rhineland-Palatinate, Germany. 

Description: White radial fibrous aggregate from the association with phillipsite-K. Identified by IR 
spectrum and semiquantitative electron microprobe analysis. Si-deficient SO3-rich variety (the 
bands at 967 and 935 cm’ indicate the presence of sulfite anions). 

Wavenumbers (cm ‘): 3619, 3500sh, 3423s, 3150sh, 2247w, 1685, 1650sh, 1396, 1112s, 967w, 
935, 877w, 715sh, 683, 626, 578, 497, 416w. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1467 


S283 Hielscherite Ca3Si(OH),(SO4)(SO3,CO3)-11-12H,O 
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Locality: Graulay, near Hillesheim, western part of Eifel Mts., Rhineland-Palatinate, Germany (type 
locality). 

Description: White fibrous aggregate from the association with gismondine, phillipsite-K, chabazite- 
Ca and gypsum. Identified by IR spectrum and semiquantitative electron microprobe analysis. The 
bands at 967 and 935 cm7' correspond to stretching vibrations of sulfite anions. 

Wavenumbers (cm~ *): 3600sh, 3500sh, 3420s, 3135, 2240w, 1684, 1637, 1397, 1103s, 967, 937s, 
720, 678, 633, 596, 497, 408w. 


S284 Hielscherite Ca3Si(OH),(SO4)(SO3,CO3):11-12H,O 
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Locality: Graulay, near Hillesheim, western part of Eifel Mts., Rhineland-Palatinate, Germany (type 
locality). 

Description: White fibrous aggregate from the association with phillipsite-K and gypsum. Identified by 
IR spectrum. The bands at 967 and 937 cm7' correspond to stretching vibrations of sulfite anions. 

Wavenumbers (cm ‘): 3580sh, 3486s, 3392s, 3360sh, 3106, 2215w, 1694, 1648, 1395, 1101s, 967, 
937s, 740, 676, 633, 605sh, 575, 497. 


1468 2 IR Spectra of Minerals and Reference Samples Data 


S285 Hielscherite Ca3Si(OH),(SO4)(SO3,CO3):11-12H,O 
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Locality: Graulay, near Hillesheim, western part of Eifel Mts., Rhineland-Palatinate, Germany (type 
locality). 

Description: White matted fibrous aggregates from the association with phillipsite-K, chabazite-Ca and 
gypsum. Holotype sample. The crystal structure is solved by the Rietveld method. Hexagonal, space 
group P63, a = 11.1178(2),c = 10.5381(2) Å, Z = 2. Dmeas = 1.82(3) g/cem?, Dearc = 1.791 g/cm’. 
Optically uniaxial (—), œ = 1.494(2), e = 1.476(2). The empirical formula is Caz Qo(Sio.73Alp.28) 
(OH)s5 71(SO4)1.00(SO3)0.62(CO3)0.38(NO3)0.95°10.63H2O. The strongest reflections of the powder 
X-ray diffraction pattern [(d,A (I, %) (hkD] are 9.62 (100) (100); 5.551 (50) (110); 4.616 (37) (102); 
3.823 (64) (112); 3.436 (25) (211), 2.742 (38) (302), 2.528 (37) (213), 2.180 (35) (402, 223). 

Wavenumbers (cm ‘): 3675sh, 3580sh, 3420s, 3100sh, 2350w, 2210w, 1687, 1645, 1503w, 1395, 
1107s, 967, 937s, 895sh, 740s, 677, 629, 572, 499. 


S286 Hielscherite Ca3Si(OH),(SO4)(SO3,CO3):11-12H,O 
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Locality: Graulay, near Hillesheim, western part of Eifel Mts., Rhineland-Palatinate, Germany (type 
locality). 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1469 


Description: White fine-grained aggregate. The empirical formula is Cas 0(SigggAlo 13) 
(OH)6(SO4)1.001(SO3)0.77(CO3)o.23]-nH20. 

Wavenumbers (cm~'): 3600sh, 3484s, 3410s, 3385sh, 3115, 2235w, 1693w, 1647, 1101s, 967, 937s, 
739, 674, 632, 605sh, 580sh, 497. 


S287 Ettringite CagAlo(SO,)3(OH))2°26H2O 
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Locality: Bellerberg, Eifel paleovolcanic area, Rheinland-Pfalz (Rhineland-Palatinate), Germany 
(type locality). 
Description: Colourless long-prismatic crystals from the association with florkeite. Confirmed by IR 


spectrum. 
Wavenumbers (cm): 3640, 3520sh, 3430s, 2160w, 1678, 1418w, 1113s, 990w, 616s, 543s, 420. 


S288 Ettringite Ca¢Al5(SO.)3(OH)12-26H»O 
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Locality: Bellerberg, Eifel paleovolcanic area, Rheinland-Pfalz (Rhineland-Palatinate), Germany 
(type locality). 

Description: Colourless long-prismatic crystals from the association with gypsum and zeolites. The 
empirical formula is (electron microprobe) Cag o9(Al; 92S10.06(O0H)12(S503)2.88(CO3)xnH20. 


1470 2 IR Spectra of Minerals and Reference Samples Data 


Wavenumbers (cm ‘): 3638, 3500sh, 3430s, 2470w, 2150w, 1673, 1390w, 1114s, 857, 710sh, 617, 
550, 422. 


S289 Kottenheimite Ca3Si(SO,4)2(OH).¢:12H,O 
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Locality: Bellerberg, Eifel paleovolcanic area, Rheinland-Pfalz (Rhineland-Palatinate), Germany 
(type locality). 

Description: White radiated aggregates of hair-like subparallel clusters of minute crystals from the 
association with wollastonite, clinochlore, ellestadite, melilite and cuspidine. Holotype sample. The 
crystal structure is solved by the Rietveld method. Hexagonal, space group P63/m, a = 11.1548(3), 
c = 10.57023) A, D2, Diggs = 1920) g/cm’, Deae = 1.926 g/cm’. Optically uniaxial (—), 
wo = 1.490(2), e = 1.477(2). The empirical formula is Caz 9;sMgo93Feo 92Alo.93S19.97(OH)s 94 
(SO4)i 97(C0O3)o.09:11.91H20. The strongest lines of the powder X-ray diffraction pattern [d, A 
(I, %) (hkD] are 9.72 (100) (100), 5.590 (60) (110), 4.645 (26) (102), 3.840 (54) (112), 2.751 (34) 
(302), 2.536 (27) (213), 2.185 (30) (223). 

Wavenumbers (cm '): 3512s, 3350s, 2200w, 2060sh, 1683, 1650, 1392w, 1158s, 1086s, 987w, 
870w, 752s, 725sh, 670, 621, 600sh, 496, 460sh. 


S290 Kottenheimite Ca3Si(SO,4)2(OH).6:12H,O 
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2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1471 


Locality: Bellerberg, Eifel paleovolcanic area, Rheinland-Pfalz (Rhineland-Palatinate), Germany 


(type locality). 
Description: White random aggregates of hair-like subparallel clusters of minute crystals from the 
association with wollastonite, clinochlore, ellestadite, melilite and cuspidine. Identified by IR 


spectrum. 
Wavenumbers (cm7'): 3512s, 3345s, 2200w, 2070sh, 1680, 1650, 1398w, 1160s, 1087s, 987w, 
752s, 671, 621, 604, 590sh, 496, 460sh. 


S291 Krasheninnikovite KNa,CaMg(SO,)3F 
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Locality: Second Scoria cone, Great Fissure Tolbachik volcano eruption, Kamchatka peninsula, 
Russia (type locality). 

Description: Sheaf-like, radiating aggregates of colourless acicular crystals from the association with 
tenorite, thenardite, hematite, euchlorine, blodite, vergasovaite and fluorophlogopite. Holotype 
sample. The crystal structure is solved for a single crystal and refined for a powdery sample by the 
Rietveld method. Hexagonal, space group P63/mcm, a = 16.6753(3), c = 6.9045(1) A, Z=6. 
D meas = 2.68(1) g/cm’, Daw 207 g/cm’. Optically uniaxial (—), œ = 1.500(2), e = 1.492(2). 
The empirical formula 1s Ko.67Na2.27Ca0.93Mn0.01M81 04Alo.02(SO4)3.04F0.76Cl0.0200.06- The stron- 
gest lines of the powder X-ray diffraction pattern [d, A (I, %) (hkD] are 4.284 (23) (121); 3.610 
(23) (040); 3.566 (17) (221); 3.459 (41) (131, 002); 3.153 (100) (140), 3.117 (21) (022), 2.660 (39) 
(222], 2.085 (19) (440). 

Wavenumbers (cm): 1169s, 1130s, 1107s, 1008, 673, 662, 645sh, 638, 612s, 605sh, 508, 
470, 442w. 


1472 2 IR Spectra of Minerals and Reference Samples Data 


S292 Chlorothionite K,Cu**(SO,)Cl 
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Locality: Great Fissure Tolbachik volcano eruption, Kamchatka peninsula, Russia. 

Description: Green crystals. Confirmed by IR spectrum, powder X-ray diffraction pattern and 
electron microprobe analysis. 

Wavenumbers (cm *): 1209s, 1165s, 1000s, 963, 885w, 663, 606, 589. 


S293 Sulfate S293 Na4K>MgFe”°*s(SO4)12(0H)2-18H20 (?) 
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Locality: La Fossa crater, Vulcano island, Lipari, Eolie (Aeolian) islands, Messina province, Sicily, 
Italy. 

Description: Yellow platy crystals. The empirical formula is (electron microprobe) 
H,.Na3. 5K; 9™Mg, 2Fe6 o(SO4) 12 9} OH)2-nH2O. Related to metavoltine. Needs further investigation. 

Wavenumbers (cm~ *): 3530, 3475, 3380, 3205, 1645, 1225s, 1170sh, 1146s, 1125sh, 1066s, 998s, 
750sh, 675, 617, 604, 575sh, 495. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1473 


S294 Arcanite K-(SO3) 
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Locality: Synthetic. 
Description: Colourless crystals. 
Wavenumbers (cm "): 1134, 1113s, 990w, 981w, 618s. 


S295 Arcanite K>(SO,) 
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Locality: Great Fissure Tolbachik volcano eruption, Kamchatka peninsula, Russia. 

Description: White grains. Na-bearing variety. The empirical formula is (electron microprobe) 
Kı 64Nao.34Pb9.01(S04)1.00. 

Wavenumbers (cm~!): 1175sh, 1110s, 986w, 870w, 782w, 621s, 465w. 


1474 2 IR Spectra of Minerals and Reference Samples Data 


S296 Sulfate S296  Fe**,Fe**,(SO,)(OH)6-4H»O 
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Locality: Weathered Dronino ataxite iron meteorite, near Dronino village, Kasimov District, Ryazan’ 
region, Russia. 

Description: Brown platy crystals in cavities, in the association with goethite, akaganéite, hematite, 
hibbingite, reevesite and chukanovite. Investigated by I.V. Pekov. Fe**-analogue of honessite. The 
empirical formula is (electron microprobe) (Fes.97Nig.93)(Fe1.91C 009.99) [(SO4)o.84(CO3,20H)o 16] 
(OH) 16:2H2O. Needs further investigation. 

Wavenumbers (cm ‘): 3350sh, 3240s, 1627, 1402w, 1370sh, 1141s, 1100s, 984w, 883, 790, 690sh, 
616s, 457s. 


S297 Namuwite  (Zn,Cu**)4(SO,4)(OH),-4H>O 
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Locality: Herzog Julius smelter (slag locality), Astfeld, Goslar, Harz, Lower Saxony, Germany. 

Description: Light blue platelets. The empirical formula is (electron microprobe) (Zn3 gCup.2)(SOxq) 
(OH)¢:nH20. 

Wavenumbers (cm ‘): 3515s, 3435s, 3375s, 3250sh, 1660, 1626, 1505w, 1387w, 1158s, 1118s, 
1090sh, 1036, 972w, 815sh, 795w, 705, 596, 509, 460, 390. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1475 


S298  Caracolite Na3Pb2(SQO,)3Cl 
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Locality: Mina Beatriz, near Caracoles, Sierra Gorda, Atacama, Chile (type locality). 

Description: Colourless pseudohaxagonal crystals. The empirical formula is (electron microprobe) 
Naz.79Ko,04Pb2.16(SO4)2.97Ch 12. 

Wavenumbers (cm *): 1135sh, 1091s, 1040sh, 1010sh, 968, 694, 615sh, 607s, 454. 


S299 Epsomite Mg(SQO,)-7H2O 
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Locality: Ronneburg U deposit, Thuringia, Germany. 

Description: White massive. Confirmed by IR spectrum. 

Wavenumbers (cm '): 3530sh, 3384s, 3256, 2356, 2110sh, 1657, 1472w, 1433w, 1135sh, 1094s, 
983, 756, 617, 505sh, 442. 


1476 2 IR Spectra of Minerals and Reference Samples Data 


S300 Vendidaite Al,(SO,)(OH)3Cl-6H,O 
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Locality: La Vendida copper mine (Mina La Vendida), Sierra Gorda, Antofagasta Region, Atacama 
desert, Chile (type locality). 

Description: White platy crystals from the association with eriochalcite, Mg-rich aubertite, 
magnesioaubertite, belloite and clay minerals. Holotype sample. The crystal structure is solved 
on a single crystal. Monoclinic, space group C2/c, a = 11.9246(16), b = 16.134(2), c = 7.4573 
(9) A, B= 123.5102) ASA Dice = 197 g/cm”, Desig = 1.974 g/cm’. Optically biaxial (+), 
a = 1.522(2), P = 1.524(2), y = 1.527(2). The empirical formula is Alrae roS Oihos 
Clo.98(OH)3 12°5.98H2O. The strongest lines of the powder X-ray diffraction pattern [d, A UI, %) 
(hk1)] are 6.78 (59) (11-1); 4.849 (94) (021); 4.366 (80) (13-1); 4.030 (75) (040, 111); 3.855 (100) 
(31-1); 3.745 (43) (20-2), 3.285 (59) (131); 2.764 (45) (330); 2.435 (52) (26-1). 

Wavenumbers (cm ‘): 3460sh, 3585, 3490sh, 3421, 3293, 3190sh, 3164s, 2989, 2521w, 2445w, 
2299w, 1685sh, 1646, 1168, 1107s, 1040, 993w, 882w, 843, 760sh, 700, 639, 620, 609, 575sh, 
547, 497, 460sh, 379. 


S301  Cesanite Na3Ca(SO,)3(OH) 
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2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1477 


Locality: Cesano I geothermal well, Cesano, Latium, Italy (type locality). 
Description: Colourless prismatic crystals from the association with gypsum. Confirmed by IR spectrum. 
Wavenumbers (cm~!): 3566, 1654w, 1190sh, 1145sh, 1128s, 996, 646, 625sh, 615, 492w, 467w. 


S302 Aluminite Al,(SO,4)(OH)4-7H20 
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Locality: Waisenhausgarten, Halle, Saxony-Anhalt, Germany (type locality). 
Description: White concretion. Identified by IR spectrum and powder X-ray diffraction pattern. 


Wavenumbers (cm~ *): 3589s, 3460s, 3364s, 3281s, 3200sh, 2520w, 2188w, 2125w, 1684, 1120s, 
1094s, 1065sh, 990, 905w, 820sh, 784, 691, 584, 522, 419. 


S303 Cobaltkieserite =Co(SO,)-H,O 
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1478 2 IR Spectra of Minerals and Reference Samples Data 


Locality: N’Kana mine, Kitwe district, Zambia. 

Description: Pink powdery. Investigated by A.V. Kasatkin. Possibly contains admixture of bonattite. 
The empirical formula is (C09 46Cup.44ZNg.92Nio.91)(SO4)1.05;°7H2O. The strongest lines of the 
powder diffraction pattern [d, A (I, %)]| are 3.409 (100), 3.061 (90), 4.826 (48), 2.509 (40), 
3.334 (35), 2.563 (20). 

Wavenumbers (cm *): 3475sh, 3270sh, 3202s, 2475w, 2077w, 1673, 1657w, 1506, 1170sh, 1105s, 
1020, 990sh, 869, 818, 670, 628, 605, 555, 450sh. 


S304 Cobaltoblodite  Na2Co(S04)2:4H20 
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Locality: Blue Lizard mine, Red Canyon, White Canyon district, San Juan Co., Utah, USA. 
Description: Pink crust. Cotype specimen. Investigated by A.V. Kasatkin. 


Wavenumbers (cm~ *): 3410sh, 3325, 3179, 2170w, 1673, 1567, 1159s, 1123s, 1098s, 992, 830, 718, 
660sh, 632, 610, 466, 438, 399w. 


S305 Ferrotochilinite =6FeS-5Fe(OH)> 
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2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1479 


Locality: Oktyabr’skoe Cu—Ni deposit, Norilsk, Krasnoyarsk Krai, Siberia, Russia (type locality). 

Description: Dark bronze-coloured elongate lamellar crystals from a cavity of the pentlandite- 
mooihoekite-cubanite ore, from the association with ferrovalleriite, magnetite and Fe-rich chlorite- 
like phyllosilicate. Holotype sample. Monoclinic, space group is C2/m, Cm or C2, unit-cell 
parameters are a = 5.463(5), b = 15.865(17), c = 10.825(12) A, p = 93.71(1)°, V = 9366) A. 
Z= 2. Dae = 3407 g/cm’. The empirical formula is Mgo.01F€10.96N10.005CU0.01556(0H)i0.07. 
The strongest lines of the powder X-ray diffraction pattern [d, A (I, %) (hkD] are 10.83 (13) (001); 
5.392 (100) (002); 3.281 (7) (023); 2.777 (7) (150); 2.696 (12) (004, 20-1), 2.524 (12) (22-1, 20-2), 
2.152 (8) (134, 153), 1.837 (11) (135, 17-3). 

Wavenumbers (cm): 3525sh, 3457, 1635w, 801s, 650sh, 477. 


S306 ~=Ferrovalleriite = 2(Fe,Cu)S-1.5Fe(OH)> 
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Locality: Oktyabr’skoe Cu—Ni deposit, Norilsk, Krasnoyarsk Krai, Siberia, Russia (type locality). 

Description: Black scaly crystals from a cavity of the moothoekite-cubanite ore. Holotype sample. 
Two sub-lattices are present in the structure of ferrovalleriite: (1) sulfide sub-lattice, space group 
R-3m, R3m or R32, unit-cell parameters (a = 3.792(2), c = 34.06(3) A, V = 424(1) A’); 
(2) hydroxide sub-lattice, space group is P-3m1, P3m1 or P321, unit-cell parameters (a = 3.202 
(3), c = 11.352) A, V = 100.83) å. Deac = 3.72 g/cm°). The empirical formula is 
Alo. oi Fe2.5sCug.91S2(OH)3 07. The strongest lines of the powder X-ray diffraction pattern [d, A 
(I, %)] are 5.69 (100); 3.268 (58); 3.163 (36); 1.894 (34); 1.871 (45). 

Wavenumbers (cm): 3537s, 1022w, 708, 580s, 481. 


1480 2 IR Spectra of Minerals and Reference Samples Data 


S307  Kobyashevite Cus(SO,4)2.(OH)6'4H2O 
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Locality: Kapital’ naya mine, Vishnevye Mountains, South Urals, Russia (type locality). 

Description: Bluish-green crystals from the association with calcite, quartz, pyrite and chalcopyrite. 
Holotype sample. The crystal structure is solved on a single crystal. Triclinic, space group P-1, 
a = 6.0731 (6), b = 11.0597(13), c = 5.5094(6) A, a = 102.883(9)°, B 9 = 2.348(8)°, 
y = 92.597(9, V = 359.87(7) A. Za bL Dae- 2133 g/cm’. Optically biaxial (—), 
a = 1.602(4), p = 1.666(5), y = 1.679(5), 2Vmeas = 50(10)°. The empirical formula is 
Cu4.96F€0.03ZNn0.01S2.0108.04(0H)5.96'4H20. The strongest lines of the powder X-ray diffraction 
pattern [d, A (I, %) (hkl) are 10.84 (100) (010); 5.399 (40) (020); 5.178 (12) (110); 3.590 (16) 
(030); 2.691 (16) (20-1, 040, 002), 2.653 (12) (04-1, 02-2), 2.583 (12) (2-11, 201, 2-1-1), 2.425 
(12) (03-2, 211, 131). 

Wavenumbers (cm *): 3588, 3546, 3480w, 3455w, 3230sh, 3049, 2945sh, 2540w, 1630, 1090s, 
989w, 945w, 785, 750sh, 669, 616, 512, 495, 458w, 436w, 419w. 


S308  Lahnsteinite  Zn4(SO,)(OH).6-3H2O 
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2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1481 


Locality: Friedrichssegen mine, Lahn valley, Bad Ems district, Rhineland-Palatinate (Rheinland-Pfalz), 


Germany (type locality). 


Description: Colourless tabular crystals from the association with goethite, hydrozincite, pyromor- 


phite and native copper. Holotype sample. The crystal structure is solved on a single crystal. 
Triclinic, space group Pl, a = 8.3125(6), b = 14.545(1), c = 18.504(2) A, æa = 89.7101)"; 
P = 90.05(1)°, y = 90.13(1)°, V = 2237.2(3) À’, Z = 8. Dmeas = 2.98(2) g/cm’, Deale = 2.995 
g/cm°. Optically biaxial (—), a = 1.568(2), 6 = 1.612(2), y = 1.613(2), 2V meas = 18(3)°. The 
empirical formula is (Zn3 53Feg 27Cug 11)(So.9804) (OH)6:3H2.100. The strongest lines of the pow- 
der X-ray diffraction pattern [d, A (I, %)] are 9.30 (100), 4.175 (18), 3.476 (19), 3.290 (19), 2.723 
(57), 2.624 (36), 2.503 (35), 1.574 (23). 


Wavenumbers (cm~ *): 3500sh, 3445s, 3375sh, 3250sh, 1637, 1158s, 1118s, 1060sh, 1032, 971, 


901w, 810sh, 780, 701, 600, 516, 415. 


S309 = Nickelpicromerite KNi(SO⁄4)2:6H20 
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Locality: Slyudorudnik, Kyshtym District, Chelyabinsk Oblast, South Urals, Russia (type locality). 
Description: Light greenish-blue equant crystals from the association with gypsum, talc, actinolite, 


biotite, Ni-enriched vermiculite, pyrite and pyrrhotite. Holotype sample. The crystal structure is 
solved on a single crystal. Monoclinic, space group P2,/c, a = 6.1310(7), b = 12.1863(14), 
c = 9.0076(10) A, B = 105.045(2)°, V = 649.9(1) A*, Z = 2. Dmeas = 2.20(2) g/cm?, Deate = 

2.22 g/cm°. Optically biaxial (—), a = 1.486(2), B = 1.489(2), y = 1.494(2), 2Vimeas = 75(10)°. 
The empirical formula is Ky 93M80.04N10.9852.0208.0s(H20)5.95. The strongest lines of the powder 
X-ray diffraction pattern [d, A (I, %)] are 5.386 (34), 4.312 (46), 4.240 (33), 4.085 (100), 3.685 
(85), 3.041 (45), 2.808 (31), 2.368 (34). 


Wavenumbers (cm~'): 3365sh, 3290sh, 3237s, 3180sh, 2208w, 1622, 1560, 1142s, 1100s, 985, 


894w, 850sh, 763, 632, 620sh, 581, 445w, 416w, 366w. 


1482 2 IR Spectra of Minerals and Reference Samples Data 


S310 Beshtauite (NH.)2(UO>3)(SOx.)2:2H>,O 
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Locality: Gremuchka ore zone, Beshtau U deposit, Mt. Beshtau, near the city of Pyatigorsk, 
Stavropol Krai, Northern Caucasus, Russia (type locality). 

Description: Light green short-prismatic crystals from the association with rozenite, gypsum, 
marcasite, pyrite, lermontovite, uraninite, halloysite and opal. Holotype sample. The crystal 
structure is solved on a single crystal. Monoclinic, space group P2,/c, a = 7.7360(8), b = 7.3712(5), 
c = 20.856(2) A, ß = 102.123(8)°, V = 1162.75(19) Å, Z=4. Deac = 3.05 g/cm’. 
Optically biaxial (+), a = 1.566(3), p = 1.566(3), y = 1.592(3). The empirical formula is 
(NH4)2.12U9.99S1.9609.91(H20)2.99. The strongest lines of the powder X-ray diffraction 
pattern [d, A (I, %)] are 6.86 (100), 5.997 (19), 5.307 (36), 5.005 (35), 3.410 (38), 3.081 (24), 
2.884 (20). 

Wavenumbers (cm '): 3550, 3233s, 3105, 1603, 1438, 1175s, 1143s, 1117s, 1071, 1033s, 1003s, 
928, 840w, 806w, 642, 617, 598, 591, 421. 


S311 Kaliochalcite (IMA No. 2013-037) © KCu(SO,4)2[(OH)(H20)] 
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2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1483 


Locality: Yadovitaya fumarole, the Second scoria cone of the Northern Breakthrough of the Great 
Tolbachik Fissure Eruption, Tolbachik volcano, Kamchatka peninsula, Far-Eastern Region, 
Russia (type locality). 

Description: Green incrustations from the association with euchlorine, fedotovite, piypite, 
chalcocyanite, alumoklyuchevskite, langbeinite, steklite, aphthitalite, calciolangbeinite, krash- 
eninnikovite, vanthoffite, anhydrite, hematite, tenorite, kamchatkite, lyonsite, etc. Holotype 
sample. The crystal structure is solved on a single crystal. Monoclinic, space group C2/m, 
a = 8.9352 (24), b = 6.2520(18), c = 7.6017(21) A, B = 117.318(5)°, Z = 2. Deae = 3.49 g/cm’. 
Optically biaxial (+), a = 1.630(3), 6 = 1.650(3), y = 1.714(3), 2Vmeas = 55(10)°. The empirical 
formula is (Ko,94Cao,02Na0.01)20.97(CU2,03ZNo,02F €0,01)22.06(S04)2.05(O) 1.01020 )o.79. The strongest 
lines of the powder X-ray diffraction pattern [d, A (I, %)] are 6.78 (100), 4.432 (35), 3.484 (70), 
3.249 (63), 2.892 (77), 2.852 (83), 2.554 (72), 2.326 (44). 

Wavenumbers (cm ‘): 3470sh, 3334, 2044w, 1623, 1390sh, 1224s, 1061s, 998s, 914, 830sh, 655, 
621, 599, 492w, 439w, 474. 


S312 Bassanite Ca(SQ,)-0.5H,O 
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Locality: Kladno (Schöller) mine, Libusin, Kladno, Bohemia, Czech Republic. 

Description: White prismatic crystals from the association with tschermigite. Identified by IR 
spectrum and powder X-ray diffraction pattern. 

Wavenumbers (cm '): 3612, 3558, 1619, 1153s, 1115s, 1095s, 1008, 660, 625sh, 600, 472w, 425w. 


1484 2 IR Spectra of Minerals and Reference Samples Data 


S313 Parawulffite (IMA No. 2013-036) K5Na3CugO4(SOz)g 
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Locality: Yadovitaya fumarole, the Second scoria cone of the Northern Breakthrough of the Great 
Tolbachik Fissure Eruption, Tolbachik volcano, Kamchatka peninsula, Far-Eastern Region, 
Russia (type locality). 

Description: Dark green incrustations from the association with euchlorine, fedotovite, hematite, 
tenorite, alumoklyuchevskite, langbeinite, calciolangbeinite, piypite, chalcocyanite, kamchatkite, 
krasheninnikovite, orthoclase (As-bearing variety), rutile (Fe- and Sb-bearing variety), 
pseudobrookite, lammerite, lammerite-f, lyonsite, pseudolyonsite, starovaite, etc. Holotype sam- 
ple. The crystal structure is solved on a single crystal. Monoclinic, space group P2/c, a = 13.9043 
(10), b = 4.9765(3), c = 23.5855(17) A,B = 9) 2006) Z = 2: Drie = 3.950) g/cm’, Deale = 
3.323 g/cm’. Optically biaxial (+), æ = 1.585 (3), y = 1.717(4). The empirical formula is 
Naz o5(K4.75Rbo.25C50.14)25.14(CU7.95ZN0.04)£7.9957.99036. The strongest lines of the powder 
X-ray diffraction pattern [d, À (I, %)| are 9.06 (100), 7.00 (23), 5.903 (12), 3.096 (31), 
2.736 (33), 2.492 (24), 2.321 (26). 

Wavenumbers (cm~!): 2000w, 1212, 1202, 1149s, 1116s, 1060sh, 1036s, 1025sh, 1006, 981, 690w, 
665, 650sh, 642, 618, 572, 550, 503, 490sh, 450sh. 


S314 Wulffite UMA No. 2013-035) © K3NaCu402(SO,)4 
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2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1485 


Locality: Arsenatnaya fumarole, the Second scoria cone of the Northern Breakthrough of the Great 
Tolbachik Fissure Eruption, Tolbachik volcano, Kamchatka peninsula, Far-Eastern Region, 
Russia (type locality). 

Description: Emerald-green incrustations from the association with aphthitalite, euchlorine, 
tenorite, hematite, lammerite, lammerite-/, johillerite, bradaczekite, urusovite, alarsite, tilasite, 
svabite, langbeinite, calciolangbeinite, arcanite, palmierite, dolerophanite, etc. Holotype 
sample. The crystal structure is solved on a single crystal. Orthorhombic, space group Pn2,a, 
a = 14.2810(6), b = 4.9478(2), c = 24.1127(11) A, Z = 4. Dmeas = 3.23(2) g/cm’, Deac = 
3.192 g/cm”. Optically biaxial (+), a = 1.582 (3), B = 1.610(3), y = 1.717(3). The empirical 
formula is Na; og(K2.35Rbo.0sCso.04)2.97(Cu3.99ZNo.02)54.0153.990 1g. The strongest lines of the 
powder X-ray diffraction pattern [d, A (I, %)] are 9.27 (100), 7.16 (22), 3.125 (16), 2.882 (16), 
2.780 (33), 2.725 (14), 2.472 (20). 

Wavenumbers (cm~!): 1250sh, 1223, 1198, 1153s, 1118s, 1026s, 995sh, 989s, 970sh, 671w, 645sh, 
630, 612, 535sh, 511. 


SC1  Susannite Pb,(SO,4)(CO3)2(OH)> 
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Locality: Boarezzo mine (Pradisci prospect), Boarezzo, Varese province, Lombardy, Italy. 


Description: White crust on galena. 
Wavenumbers (cm~ *): 3375, 1400s, 1160sh, 1100sh, 1050s, 965w, 839, 679, 625w, 600. 


1486 2 IR Spectra of Minerals and Reference Samples Data 


SC2  Rapidcreekite Ca>(SO,)(CO3)-4H»,O 
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Locality: Rapid Creek area, northern Yukon Territory, Canada (type locality). 

Description: Clusters of pale yellow crystals from the association with aragonite. Confirmed by IR 
spectrum and semiquantitative electron microprobe analysis (S:Ca:O ~ 1:2:12). 

Wavenumbers (cm~!): 3525sh, 3390s, 3240sh, 1675sh, 1625, 1545sh, 1536s, 1480, 1425sh, 1409s, 
1184s, 1167s, 1142s, 1096s, 1001, 869, 805sh, 760sh, 732w, 667, 599, 550, 475w. 

SC3  Caledonite PbsCu.(SO,4)3(CO3)(OH)¢ 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia. 

Description: Bluish-green semitransparent crystals from the association with cerussite and malachite. 
The empirical formula is Pbs 99Cus gol (SO4)2.98(ASO4)9.92](CO3)(OH)6. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3395, 3285, 1410sh, 1398s, 1120s, 1102s, 1057s, 1008, 976, 953, 940sh, 837, 
800, 745sh, 679w, 620, 605, 590, 470, 445sh. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1487 


SC4 Mineevite-(Y) NazsBa(Y ,Gd,Dy)2(SO4)2(CO3), ,(HCO3)4F5Cl 
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Locality: Alluaiv Mt., Lovozero alkaline complex, Kola peninsula, Murnansk region, Russia (type 
locality). 

Description: Greenish-yellow transparent grains from the association with nahcolite, trona, 
thermonatrite, sidorenkite, neighborite, aegirine, albite, sphalerite and manganotychite. Holotype 
sample. Hexagonal, space group P63/m. a = 8.811(7), c = 37.03(3) A, Z= 2. Dmeas = 2.85 
(2) g/em?, Deac = 2.84 g/cm”. Optically uniaxial (—), œ = 1.536(2), € = 1.510(2). The empirical 
formula is Na25.30Ba1.02(¥ 1 .11Gdo.27DY0.205M0.1 1 C€0.07Ndo.06Ef0.06 Tb0.04La0.03H00.02 Y bo.01) 
(CO3)10.98(HCO3)3.92 (SO4)2.03F2.91Cl1.92. The strongest lines of the powder X-ray diffraction 
pattern [d, A (I, %)] are 2.829 (100), 2.270 (90), 2.531 (71), 2.659 (51), 1.660 (46), 3.32 (40), 
7.61 (39). 

Wavenumbers (cm): 2900w, 2095w, 2140w, 1775sh, 1593, 1545sh, 1535s, 1506s, 1480sh, 1432, 
1394s, 1376s, 1361s, 1147s, 1122, 1070, 1055, 914, 892, 877w, 866, 816w, 765, 725, 705w, 694, 
687, 645, 630, 600sh, 460w. 


1488 2 IR Spectra of Minerals and Reference Samples Data 


SC5 Hanksite KNap2(SOxu)o(CO3)2Cl 
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Locality: Searles Lake, San Bernardino Co., California, USA (type locality). 
Description: Colourless crystal. Confirmed by IR spectrum. 


Wavenumbers (cm~'): 1460s, 1427w, 1185, 1159s, 1123s, 1095s, 987w, 878, 711w, 625, 
609, 455w. 


SC6 = Leadhillite = Pb,(SO,4)(CO3)2(OH)> 
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Locality: Kremikovtsi, near Sofia, Bulgaria. 

Description: Colourless platy grains with perfect mica-lake cleavage. Partly substituted by cerussite 
(?). Associated minerals are galena and linarite. 

Wavenumbers (cm ‘): 3460w, 3300w, 1730w, 1402s, 1155w, 1085, 1035, 962, 860w, 840, 707w, 
680, 625w, 600. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1489 


SC7  Burkeite Na,(SO,)(CO3,SO04)>2 
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Locality: Natrum depression, Western Desert, Sahara, Egypt. 
Description: White globular aggregates from the association with trona and halite. Confirmed by IR 


spectrum. 
Wavenumbers (cm™'): 1463s, 1158s, 1129s, 1117s, 992w, 880sh, 875, 850w, 701w, 641, 625sh, 


615, 460w. 


SC10 = Tychite NagMg.(SO,4)(CO3)4 
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Locality: Searles Lake, San Bernardino Co., California, USA (type locality). 

Description: Colourless octahedral crystal. Confirmed by IR spectrum. 

Wavenumbers (cm '): 1814w, 1490sh, 1463s, 1445s, 1109s, 1104s, 883s, 859w, 717w, 630, 510sh, 
400sh, 388. 


1490 2 IR Spectra of Minerals and Reference Samples Data 


SC11 Ferrotychite NagFe7*3(SO4)(CO3)4 
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Locality: Olenii Ruchei (Reindeer’s Stream), Khibiny alkaline complex, Kola peninsula, Murnansk 
region, Russia (type locality). 

Description: Yellow grains from the association with shortite, bonshtedtite and analcime. Holotype 
sample. Cubic, space group Fd3, a = 13.962(5), Z = 8. Deas = 2.79 g/cm”, Daje 2&5 g/cm’. 
Optically isotropic, n = 1.550(2). The empirical formula is Na6s0o1ı(F€1.23M80.40Mno0.35) 
So.98C4.04016. The strongest lines of the powder X-ray diffraction pattern [d, A (I, %)] are 2.68 
(100), 4.18 (90), 2.47 (80), 1.614 (60), 2.36 (40), 1.958 (40), 1.428 (30). 

Wavenumbers (cm _‘): 1807w, (1595), 1475sh, 1445s, 1417s, 1385sh, 1110s, 874, 850sh, 712, 630, 
605sh, 457w. 


SC13 Jouravskite Ca,Mn**, (SO4,CO3)4(OH) 1 >-26H5O 
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Locality: Tachgagalt mine, Anti-Atlas, Morocco (type locality). 

Description: Yellow crystals on gaudefroyite. The empirical formula is (electron microprobe) 
Cas.o0(Mn1 .51Al0.44)[(504)1.29(C03)x(OH)12:nH20. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3400s, 2610w, 1680sh, 1620, 1430, 1405s, 1200w, 1130sh, 1108s, 1009, 
950, 870, 710sh, 630sh, 613s, 580s. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1491 


SC14 Brianyoungite  Zn3(CO3,S0,)(OH)4 
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Locality: Esperanza mine, Agios Konstantinos, Lavrion mining District, Attikí (Attika, Attica) 
Prefecture, Greece. 
Description: White scaly aggregate from the association with sphalerite and smithsonite. Confirmed 


by IR spectrum. 
Wavenumbers (cm~ *): 3546, 3403s, 3319, 1680w, 1650sh, 1622, 1508s, 1390, 1168, 1135sh, 1115s, 
1047, 960sh, 947, 873, 831, 805sh, 739, 704, 669, 625sh, 603, 523, 473, 419, 374. 


SP1  Corkite © PbFe°*3(SO,4)(PO,4)(OH), 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia. 

Description: Brown crystals. The empirical formula is (electron microprobe) Pbo 97Fe2.9;Cug 0g 
Alo. o4l(SO4)1.01(PO4)0.94(ASOz)o.05 (OH)e. 

Wavenumbers (cm~ ®: 3325, 3000sh, 1420w, 1160, 1085sh, 1067s, 1014s, 995sh, 857, 812, 683w, 
633, 520, 468. 


1492 2 IR Spectra of Minerals and Reference Samples Data 


SP2 Peisleyite NazAl,6(SO4)2(PO4) ;9(OH) 1 7-20H»O 
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Locality: Tom’s phosphate quarry, near Kapunda, South Australia, Australia (type locality). 
Description: White fine-grained (porcelain-like) aggregate from the association with wavellite. 


Wavenumbers (cm ‘): 3600sh, 3405, 3250sh, 1640, 1123s, 1101s, 1016, 895w, 680sh, 638, 608, 
531, 470sh. 


SP3  Hinsdalite PbAI3(PO4,SO,4)2(OH,H20)6¢6 


0.9 
0.7 

oO 

Q 

S 

S 

= 

Z 

Z 05 

lao) 

= 

= 
0.3 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Madjarovo (Madzharovo) deposit, Rhodope Mts., Haskovo Oblast, Bulgaria. 

Description: Light green, from the association with pyromorphite. Material of original description of 
“orpheite”. The latter mineral species was subsequently discredited because it was shown to be 
identical to hinsdalite. 

Wavenumbers (cm *): 3420, 3165, 1612w, 1190, 1098s, 1026s, 835, 620, 581s, 505, 465w, 446. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1493 


SP4 Sanjuanite Al,(SO,)(PO,)(OH):-9H,O 
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Locality: Eastern slope of Sierra Chica de Zonda, near San Juan City, department of Pocito, San Juan 
province, Argentina (type locality). 

Description: White massive. Confirmed by qualitative electron microprobe analysis. 

Wavenumbers (cm~ *): 3570sh, 3380sh, 3160s, 3080sh, 2475w, 1650, 1135sh, 1083s, 983, 872, 655, 
635, 583, 463. 


SPS Svanbergite SrAl;(PO4,SO4)2(OH,H2O)6¢ 
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Locality: Novokarantinnyi mine, Kerch iron-ore basin, Crimea, Ukraine. 

Description: Light brown crust on limonite. The empirical formula is (electron microprobe) 
(Sto.45Cao.35Bao_ 1 )(Alo.7Feo.4)[(PO4)1.3(SO4)0.7] (OH, H20)¢. 

Wavenumbers (cm *): 3425, 3090, 1635w, 1475w, 1415w, 1185, 1106s, 1030s, 875w, 795w, 655, 
612, 594s, 503, 447. 


1494 2 IR Spectra of Minerals and Reference Samples Data 


SP6 Svanbergite SrAl;(PO4,SO,4)2(OH,H2O0)6¢ 
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Locality: Starukha Mt., Subpolar Urals, Russia. 
Description: Investigated by V.I. Popova and V.A. Popov. 


Wavenumbers (cm 7‘): 3425, 3320w, 3090, 2360w, 1310w, 1215sh, 1182, 1107s, 1031s, 888w, 844, 
805w, 746, 650sh, 611s, 599s, 560sh, 512, 458. 


SP7 Hotsonite Al, 1(SO4)3(PO4)2(OH)>1° 16H20 
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Locality: Blyava Cu deposit, Sakmara zone, Mednogorsk district, South Urals, Russia. 

Description: White concretion from the association with gypsum and aluminite. Investigated by 
O.K. Ivanov. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3640sh, 3580sh, 3545, 3410, 3320, 3220sh, 3100sh, 1650, 1460w, 1390w, 
1210sh, 1150sh, 1123s, 1073s, 1001, 930, 867w, 658, 638, 582, 500. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1495 


SP8 Mitryaevaite Al;(PO,)2[(P,S)O3(OH,O)]2F.(OH)2°8H20 


0.9 
0.7 
oO 
= 
E os 
= . 
Y 
(æ 
g 
m 
= 
0.3 
0.1 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Balasauskandyk V deposit, Karatau range (Kara-Tau Mts.), southern Kazakhstan. 

Description: White massive. Investigated by the author (E.A. Ankinovich). Confirmed by IR 
spectrum. 

Wavenumbers (cm ‘): 3565, 3330sh, 3190sh, 3105s, 2500w, 2200w, 1648, 1385w, 1153s, 1101s, 
1005sh, 1047s, 1025sh, 990sh, 920, 850sh, 705sh, 657, 613, 565, 512s, 461, 395, 370sh. 


SP9 Ardealite Caj(SO,)(HPO,):-4H2O 


1.0 
0.8 

oO 

QO 

gS 

fae} 

2 0.6 

= 

£ 

fae] 

Š 
0.4 
0.2 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Cioclovina cave, Hateg Co., Transylvania, Romania (type locality). 

Description: White powdery aggregate from the association with newberyite, gypsum and brushite. 
Confirmed by IR spectrum. 

Wavenumbers (cm~ *): 3375s, 3260sh, 3020sh, 2250w, 1660, 1640sh, 1398w, 1160sh, 1140s, 1103s, 
1002, 863, 720w, 670, 593, 525, 460sh. 


1496 2 IR Spectra of Minerals and Reference Samples Data 


SP10  Hinsdalite PbAI3;(PO4,SO,)2(OH,H20)6¢6 
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Locality: Pingwu Co., Mianyang prefecture, Sichuan province, China. 

Description: Green prismatic crystals from the association with kësterite and “varlamovite”. 
The empirical formula is (electron microprobe) Pb; o(Als 6Cug 4Alo.1)[(PO4)1.1(SO4)0.8(S104)o 1] 
(OH,H2O)6¢. 

Wavenumbers (cm): 3400, 3160, 2880sh, 1650w, 1445w, 1345w, 1165sh, 1070s, 1028s, 660sh, 
614, 581, 545sh, 460w. 


SP11  Delvauxite CaFe°*,(PO4,SO,)>(OH)g-nH>O (n = 4-6) 
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Locality: Berneau, Province of Liège, Belgium (type locality). 

Description: Orange-brown, massive. Confirmed by qualitative electron microprobe analysis. 

Wavenumbers (cm~ *): 3380, 3250sh, 2950sh, 1640, 1400w, 1085sh, 1050sh, 1020, 985sh, 580, 
530, 472. 


2.9 Sulfates, Carbonato-Sulfates, Phosphato-Sulfates and Sulfides 1497 


SP12 “Strontioalunite”  SrAl3(SO4,PO,4)2(OH,H20)., 
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Locality: Novokarantinnyi mine, Kerch iron-ore basin, Crimea, Ukraine. 

Description: Beige granular aggregate. SO,-dominant analogue of svanbergite. The empirical 
formula is (electron microprobe) (Sto.47Cag.30Nao,15Ceo.03)(Alz.96.Feo.04)[((SO4)1.12(PO4)o.88] 
(OH,H20)6. 

Wavenumbers (cm '): 3415, 3045, 2360w, 1690w, 1640w, 1223, 1210sh, 1093s, 1035s, 870w, 760, 
650sh, 598s, 515, 463. 


SP13 Woodhouseite CaAl3(PO.,SO,),(OH,H>O)¢ 
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Locality: Champion mine, Champion andalusite deposit, White Mts., Mono Co., California, USA 
(type locality). 

Description: Reddish-brown crystals from the association with lazulite and augelite. The empirical 
formula is (electron microprobe) (Cao.g7Nao.o7St0.04)(Alz.67Feo.2sMgo.04Mno 03) [(PO4)1.10(SO4)o.90] 
(OH,H20)6. 

Wavenumbers (cm '*): 3420s, 3030, 1635w, 1210sh, 1104s, 1043s, 975sh, 883, 767, 725sh, 655sh, 
615sh, 599s, 570sh, 520, 470. 


1498 2 IR Spectra of Minerals and Reference Samples Data 


SP14 Coconinoite Fe?*,Al,(UO3)2(PO4)4(SO4)(OH)>9:20H>O 
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Locality: Koscheka U deposit, Auminzatau Mts., Central Kyzylkum region, Kyzylkum desert, 
Uzbekistan. 

Description: Yellow powdery aggregate. Fe-poor variety. The empirical formula is (electron micro- 
probe) Al; 6Feo.3(UO2)2.1(PO3)4.0(S503)1 .0o(O0H)i.o'nH20. Confirmed by powder X-ray diffraction 
pattern. 

Wavenumbers (cm *): 3580sh, 3450sh, 3240, 2925sh, 2540w, 1665sh, 1625, 1412w, 1170sh, 
1145sh, 1095s, 1045s, 996, 966, 931, 836w, 795, 777, 692w, 655, 635, 605, 542, 506, 454, 
441, 420sh. 


SP15  Diadochite Fe°*,(SO,)(PO,4)(OH)-6H>O 
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Locality: Kotzebue, Northwest Arctic Borough, Alaska, USA. 

Description: Beige granular aggregate. Identified by qualitative electron microprobe analysis and IR 
spectrum. 

Wavenumbers (cm '): 3530sh, 3330s, 3150s, 2440w, 1675sh, 1645, 1564w, 1168, 1122s, 1043s, 
999s, 976s, 843w, 745w, 727w, 640, 609, 555, 495. 


2.10 Chlorides 1499 


SP16 Corkite PbFe°'3;(SO,)(PO,)(OH)< 
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Locality: Schöne Aussicht mine, Burbach, Siegerland, North Rhine-Westphalia, Germany. 
Description: Brown crystals from the association with pyromorphite, allophane and quartz. Identified 
by qualitative electron microprobe analysis and IR spectrum. 


Wavenumbers (cm~ *): 3295. 3150, 2300sh, 2160sh, 1630w, 1158, 1080sh, 1069s, 982s, 905sh, 794, 
715sh, 626, 603, 513, 473s, 418. 


2.10 Chlorides 


CII Avdoninite K>Cu;Clg(OH)4-H2O 
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1500 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Fumarole “Yadovitaya” at the Second Cinder Cone, Northern Break of the Large Fissure 
Tolbachik Eruption, Tolbachik volcano, Kamchatka peninsula, Russia (type locality). 

Description: Green imperfect, short-prismatic, partly flattened crystals. Holotype sample. Associated 
minerals are euchlorine, paratacamite, atacamite, belloite and langbeinite. Monoclinic, space 
group P2/m, P2 or Pm; a = 24.34 (2), b = 5.878 (4), c = 11.626 (5), p = 93.3 (1)°. Biaxial, 
optically neutral, a = 1.669(2), 6 = 1.688(2), y = 1.707(5). Dmeas = 3.03(3) g/cm”, Deale = 
3.066 g/cm”. The empirical formula is (electron microprobe, H2O determined by Penfield method) 
Kı 96Cus 99Clg o9(OH)3.87°1.03H2O. The strongest reflections of the powder X-ray diffraction 
pattern [d, A (I, %) (hkl)] are 11.63 (100) (001), 5.88 (20) (010), 5.80 (27) (002), 5.73 (17) 
(-102), 2.518 (19) (21-4), 2.321 (17) (005). 

Wavenumbers (cm ‘): 3598, 3540, 3430s, 1616s, 1601, 942s, 913, 808, 758s, 507, 445s, 
425sh, 410sh. 


CI2  Atacamite Cu**,Cl(OH); 
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Locality: Northern open pit, Dzhezkazgan copper mine, Karagandy region, Central Kazakhstan. 

Description: Green pseudomorph after azurite nodule. Associated minerals are azurite, 
pseudomalachite and malachite. Identified by IR spectrum. The empirical formula is (electron 
microprobe) Cu; 99Feo.91Cl).03(OH)2.97. 

Wavenumbers (cm *): 3440s, 3340s, 3185sh, 1760w, 1715w, 1650, 1040sh, 985s, 948, 915, 894s, 
866w, 849s, 820w, 605sh, 594, 512s, 479s, 441, 400. 


2.10 Chlorides 1501 


Cl4 Koenenite Na,sMgoAl4Cl,2(OH)>> 
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Locality: Potash Justus mine, Solling, Lower Saxony, Germany (type locality). 

Description: Orange-yellow scaly crystals from the association with anhydrite, halite, carnallite and 
sylvite. Identified by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm *): 3505s, 3410s, 1635, 1000sh, 850sh, 670, 630sh, 548, 446s. 


Cl5 Boleite KPb265A8g9Cu24Cl62(0H)48 
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Locality: Amelia mine, Boléo district, Mexico (type locality). 
Description: Blue cubic crystals from the association with cumengeite. Identified by IR spectrum and 


qualitative electron microprobe analysis. 
Wavenumbers (cm~ *): 3355s, 3230sh, 1620w, 973, 885, 716, 633w, 615w, 515, 470sh, 462s, 445. 


1502 2 IR Spectra of Minerals and Reference Samples Data 


Clo Herbertsmithite Cu3Zn(OH),.Cl 
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Locality: San Francisco mine, Caracoles, Sierra Gorda district, Antofagasta province, Chile. 
Description: Dark green crystals from the association with christelite. Identified by IR spectrum and 


chemical composition. The empirical formula is (electron microprobe) Cuz 9gZn; 92(OH)s5 93Cl2 07. 
Wavenumbers (cm): 3383s, 1610w, 946s, 780sh, 755s, 603w, 458s. 


CI7 Belloite Cu(OH)CIl 
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Locality: Fumarole “Yadovitaya” at the Second Cinder Cone, Northern Break of the Large Fissure 
Tolbachik Eruption, Tolbachik volcano, Kamchatka peninsula, Russia. 

Description: Green crust from the association with atacamite. Identified by IR spectrum and 
qualitative electron microprobe analysis. Weak bands in the ranges 596-652 and 
995-1,217 cm’ are due to the admixture of a sulfate mineral. 

Wavenumbers (cm ‘): 3400s, 3240sh, 1610w, 1585w, 1217w, 1052w, 995w, 904, 872, 854s, 809s, 
652w, 621w, 596w, 440s, 404. 


2.10 Chlorides 1503 


CI8 Belloite Cu(OH)CI 
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Locality: Fumarole “Yadovitaya” at the Second Cinder Cone, Northern Break of the Large Fissure 
Tolbachik Eruption, Tolbachik volcano, Kamchatka peninsula, Russia. 

Description: Green crust from the association with atacamite and avdoninite. Identified by IR 
spectrum and chemical composition. The empirical formula is (electron microprobe) 
Cup. 99ZNp.91(OH)CI, 99. Weak bands in the ranges 590—660 and 990—1,650 cm | are due to the 
admixture of a sulfate mineral. 

Wavenumbers (cm~!): 3400s, 904, 873, 856s, 810s, 442s, 405. 


Cl9 Boleite Pbx6A8oCur4Cl62(OH) 4 
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Locality: Rowley (Rawley) copper mine, San Carlos patented claim #4524, Theba, Painted Rock 
Mts., Maricopa Co., Arizona, USA. 

Description: Light blue crystals from the association with pseudoboleite. Identified by IR spectrum. 

Wavenumbers (cm): 3360s, 974, 888, 716, 600, 512, 475sh, 463s, 445. 


1504 2 IR Spectra of Minerals and Reference Samples Data 


CI10  Botallackite © Cu**,Cl(OH); 
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Locality: Levant mine, Trewellard, St. Just district, Cornwall, England, UK. 
Description: Bluish-green crystals. Identifed by IR spectrum and qualitative electron microprobe 


analysis. 
Wavenumbers (cm~*): 3505s, 3415s, 3405sh, 895sh, 870sh, 860, 818, 785, 706s, 534, 505, 
450sh, 419s. 


CI11 Gillardite Cu;Ni(OH),Cl, 
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Locality: Paris mine, Widgiemooltha, Western Australia. 

Description: Green crystals on rock. Identified by IR spectrum and chemical composition. The 
empirical formula is (electron microprobe) Cuz pNi9p 9™Mgo. (OH )6,,Cl, o. 

Wavenumbers (cm ‘): 3360s, 3200sh, 1090w, 950s, 784s, 604w, 467s, 403w. 


2.10 Chlorides 1505 


CI12 Atacamite Cu**,Cl(OH); 
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Locality: Atacama desert, Chile (type locality). 

Description: Green long-prismatic crystals from the association with malachite, chrysocolla and 
brochantite. Identified by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm '): 3438s, 3337s, 3180, 1762w, 1712w, 1647, 1162w, 1090w, 985, 949, 915, 
894s, 866, 849s, 819, 605sh, 595, 514s, 480, 441, 400s. 


1506 2 IR Spectra of Minerals and Reference Samples Data 


CI13 Clinoatacamite = Cu7*,Cl(OH); 
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Locality: Northern open pit, Dzhezkazgan copper mine, Karagandy region, Central Kazakhstan. 

Description: Green pseudomorph after azurite nodule. Associated minerals chrysocolla and mala- 
chite. Identified by IR spectrum and powder X-ray diffraction pattern. The empirical formula is 
(electron microprobe) Cu, 97ZNg 92Feo.91Clo.95(OH)3 05. 

Wavenumbers (cm ‘): 3443s, 3357s, 3306s, 1770w, 1725w, 1655w, 1615w, 1090w, 1040sh, 987, 
925, 908, 865, 830, 582, 513, 455s, 405. 


Cll4 Diaboleite © Pb,Cu*Cl,(OH), 
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Locality: Mammoth mine, Tiger, Mammoth district, Pinal Co., Arizona, USA. 


Description: Blue crystals. Identified by IR spectrum. 
Wavenumbers (cm): 3450s, 3425s, 856, 780w, 680s, 605sh, 441s, 405, 387. 


2.10 Chlorides 1507 


Cl15 Kleinite 4(Hg.NCl)-Hg(SO,,Cl)-H2O0 
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Locality: Cordero mine, Opalite district, Humboldt Co., Nevada, USA. 

Description: Imperfect yellow crystals. The empirical formula is (electron microprobe) 
Hgo9Cls 9So.90,N,-7H20. Probably contains mainly S77 instead of SO,°. The presence of N is 
confirmed by qualitative electron microprobe analysis. 

Wavenumbers (cm '): 3275, 1600w, 1105w, 1065w, 1030sh, 903w, 770sh, 658s, 600w, 555, 470w. 


Cl16 Sahlinite Pb, 4(AsO,),09Cl4 
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1508 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Kombat mine, Kombat, Grootfontein district, Otjozondjupa region, Namibia. 

Description: Orange-red grains in rock. The empirical formula is (electron microprobe) 
(Pb13.7Ca0.2Sr0.1)[(As04)0.9(S104)0.s(V04)0.4(S504)0.1109C14.0. 

Wavenumbers (cm): 865w, 794, 751, 720, 575w, 470, 380s, 350s. 


Cl17 = Mendipite Pb3;Cl,O, 
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Locality: Merehead quarry, near Shepton Mallet, Somerset, England, UK. 
Description: Pink single-crystal grain with perfect cleavage from the association with cerussite. 


Confirmed by semiquantitative electron microprobe analysis. 
Wavenumbers (cmh: 505, 437s, 400s. 


Cl18 Salammoniac NH,Cl 
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Locality: Burning coal bed at the Ravat village, near the confluence of the rivers Yagnob and 
Iskanderdar’ja, Viloyati Khodzhent, Tajikistan. 

Description: White dendrite from the association with mascagnite, gwihabaite, ravatite and sulphur. 
Identified by IR spectrum. 

Wavenumbers (cm ‘): 3130s, 3032s, 2792, 1990w, 1940sh, 1740, 1445sh, 1404s, 1100sh, 730w, 
680sh, 625sh, 435w. 


2.10 Chlorides 1509 


CH9 Botallackite © Cu**,Cl(OH); 
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Locality: Needle’s Eye, Kirkcudbrightshire, Scotland, UK. 


Description: Green elongated platelets in quartz. Identified by IR spectrum and qualitative electron 


microprobe analysis. 
Wavenumbers (cm *): 3500s, 3405s, 1595w, 868, 861, 820, 784s, 713s, 529, 506, 452, 422, 390sh. 


C120 Simonkolleite Zns5(OH)gCl,-H,O 
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Locality: Richelsdorf foundry, Hesse, Germany (type locality). 

Description: Colourless platelets intergrown with hydrozincite. Technogenetic, from slag. The bands 
in the range 1,385—1,540 cm! are due to the admixture of hydrozincite. 

Wavenumbers (cm *): 3230s, 1540sh, 1495, 1385, 1088, 1033, 926w, 844, 773w, 718, 610w, 507, 
483s, 402. 


1510 2 IR Spectra of Minerals and Reference Samples Data 


Cl21 =Nickelbischofite = NiCl,-6H,O 
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Locality: Weathered Dronino ataxite iron meteorite, near Dronino village, Kasimov District, Ryazan’ 
region, Russia. 

Description: Green spherulites from the association with taenite, violarite, troilite, chromite, 
goethite, lepidocrocite, droninoite and amorphous Fe°* hydroxides. The empirical formula is 
(electron microprobe) (Nio.g2Feo.13)Cly.34(OH)o.16:nH20. 

Wavenumbers (cm~!): 3380s, 1633s, 1095w, 648, 530sh. 


C122 Haydeeite Cu;Mg(OH).6Cl> 
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Locality: Haydee mine, western border of the southern end of Salar Grande, 110 km SE of Iquique, 
Atacama Desert, Tarapaca Province, northern Chile (type locality). 

Description: Blue crystals from the association with atacamite. The empirical formula is (electron 
microprobe) Cuz 99M8g0.97Zn0.04(0H)6.13Cl1 87. 

Wavenumbers (cm *): 3485s, 3445s, 3310, 1010w, 872, 777s, 482, 450s, 390sh, 367. 


2.10 Chlorides 1511 


C123. Gillardite Cu;Ni(OH),Cl 
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Locality: 132 North Mine, Widgiemooltha, Western Australia. 

Description: Dark green crystals on gaspeite. Identified by IR spectrum and chemical composition. 
The empirical formula is (electron microprobe) Cuz g86N11.00ZN0.12F€0.02(0H)s5 92Cl> og. 

Wavenumbers (cm ‘): 3495w, 3395sh, 3365s, 3210sh, 1812w, 1660w, 1500, 951s, 820sh, 784s, 
608w, 468s, 402. 


C124. Avdoninite K>Cu;Clg(OH),-1—2H>0 
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Locality: Blyava Cu deposit, Mednogorsk district, South Urals, Russia. 

Description: Green granular aggregate from the association with atacamite, mitscherlichite and 
nantokite. Identified by IR spectrum and powder X-ray diffraction pattern. The strongest 
reflections of the powder X-ray diffraction pattern [d, A (I, %)]| are 11.54 (100), 5.85 (13), 5.77 
(14), 5.104 (11), 3.210 (12), 3.046 (11), 2.511 (10), 2.310 (15). 

Wavenumbers (cm~ *): 3597, 3545, 3445s, 3310sh, 1618, 1605sh, 939, 914, 806, 754, 670w, 508, 
441s, 400sh. 


1512 2 IR Spectra of Minerals and Reference Samples Data 


C125 += Paralaurionite PbCI(OH) 
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Locality: Mina Margarita, Sierra Gorda, Atacama desert, Chile. 

Description: Colourless crystals from the association with clinoatacamite, boleite, bingheimite and 
anhydrite. Identified by IR spectrum and electron microprobe analysis. The empirical formula is 
(electron microprobe) Pbo.96Cao.04Clo.99(0H)1 01- 

Wavenumbers (cm~!): 3480, 3370sh, 775w, 750w, 680sh, 624s, 600sh. 


CI26 Botallackite © Cu**,Cl(OH); 
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Locality: Cligga Head, Perranzabuloe, Cornwall, England, UK. 

Description: Bluish-green crystals. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3505s, 3410s, 1615w, 1115w, 895sh, 870sh, 860, 820, 786s, 709s, 528, 505, 
451, 421. 


2.10 Chlorides 1513 


CI127 Clinoatacamite © Cu**,Cl(OH); 
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Locality: Northern open pit, Dzhezkazgan copper mine, Karagandy region, Central Kazakhstan. 
Description: Green pseudomorph after azurite nodule. Identified by IR spectrum. 


Wavenumbers (cm™'): 3445s, 3355s, 3305s, 3125sh, 3000sh, 1900w, 1780w, 1720w, 1655w, 
1612w, 1080w, 1025sh, 988, 925, 907, 867, 830, 582, 515, 455s, 407. 


C128 Eriochalcite = CuCl,-2H2O 
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Locality: Fumarole “Yadovitaya” at the Second Cinder Cone, Northern Break of the Large Fissure 
Tolbachik Eruption, Tolbachik volcano, Kamchatka peninsula, Russia. 

Description: Bluish-green prismatic crystals from the association with atacamite. Identified by IR 
spectrum and electron microprobe analysis. The empirical formula is (electron microprobe) 
Ko.02Cuo.97Feo.02Ch .o0-2H20. 

Wavenumbers (cm ‘): 3540s, 3440s, 3100sh, 2900sh, 1610s, 910w, 830w, 664w, 580w, 509, 
452, 415w. 


1514 2 IR Spectra of Minerals and Reference Samples Data 


C129 Clinoatacamite Cu7*,Cl(OH); 
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Locality: Mason Pass, Yerington, Yerington district, Lyon Co., Nevada, USA. 
Description: Green crystals. Identified by IR spectrum. 
Wavenumbers (cm): 3445s, 3352s, 3305s, 1725w, 1655w, 989, 923, 910sh, 865, 829, 583, 512, 
457s, 408. 
C130. = Atacamite Cu**,Cl(OH); 
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Locality: Capo Calamita mine, Capoliveri, Elba Island, Livorno province, Tuscany, Italy. 

Description: Green crystals. Identified by IR spectrum. 

Wavenumbers (cm “): 3440s, 3330s, 3200, 1940w, 1760w, 1715w, 1655w, 986, 950, 916, 895, 
867w, 850, 820w, 595, 513, 479, 443, 400. 


2.10 Chlorides 1515 


CI31 Paratacamite Cu7*,Cl(OH); 
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Locality: Nangeroo mine, Murrin Murrin, Western Australia. 
Description: Green crystals. Identified by IR spectrum. The empirical formula is (electron micro- 
probe) Cu; g4Zng 14Feo.92Clo.99(OH)3.9;. The paratacamite-type crystal structure is stabilized by 


Zn" cations. 
Wavenumbers (cm~!): 3445s, 3375s, 3320s, 3200sh, 1800w, 1450sh, 975, 947s, 823, 755, 594, 
510sh, 464s, 376. 


C132 Cadwaladerite AICI(OH),-4H,O 
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Locality: Tolbachik volcano, Kamchatka peninsula, Russia. 

Description: Yellow, soft, colloform. The empirical formula is (electron microprobe) 
(Alo. 76(Mgo.12Fe0.09>MNo 02)Clo.o4Fo.06(OH)1.9-2H20. 

Wavenumbers (cm~'): 3420s, 3250sh, 1655sh, 1628s, 1480sh, 1035sh, 985, 715, 635sh, 590s, 533s. 


1516 2 IR Spectra of Minerals and Reference Samples Data 


C133 Kapellasite Cu3Zn(OH).Cl 
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Locality: Hilarion mine, Agios Konstantinos, Lavrion mining District, Attiki (Attika, Attica) 
Prefecture, Greece. 

Description: Green powdery aggregate. The empirical formula is (electron microprobe) 
Cuz .75ZN 1 290M g0.05Cli .99(OH)6.01. 

Wavenumbers (cm ‘): 3450s, 2610w, 1625w, 1470w, 1115w, 1012w, 860, 767s, 720sh, 484s, 
404, 383. 


C134 Chloride C134 = NiCl(OH)-nH,O 
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Locality: Weathered Dronino ataxite iron meteorite, near Dronino village, Kasimov District, Ryazan’ 
region, Russia. 

Description: Green efflorescence. Associated minerals are violarite, troilite, chromite, goethite, 
lepidocrocite, droninoite and reevesite. The empirical formula is (electron microprobe) 
Nig.o6Feo.04Clo.94(SO4)0.04(0H)0.99)-2H2O. Amorphous. Needs further investigation. 

Wavenumbers (cm *): 3490s, 3320s, 1608, 1480w, 1093, 730sh, 675, 600, 395. 


2.10 Chlorides 1517 


C135  Laurionite PbCI(OH) 
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Locality: Ancient slags of the Lavrion mining district, Attiki Prefecture, Greece (type locality). 
Description: Colourless long-prismatic crystals. Identified by single-crystal X-ray diffraction pattern 
and qualitative electron microprobe analysis. Single-crystal unit-cell parameters are a = 4.01, 
b = 7.11, c = 9.67 A. 
Wavenumbers (cm™*): 3495, 950sh, 584s. 
CI36 Chloride C136 Fe**,(OH)3Cl 
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Locality: Weathered Dronino ataxite iron meteorite, near Dronino village, Kasimov District, Ryazan’ 
Oblast, Russia. 

Description: Green transparent split crystals from the association with goethite, honessite and 
chukanovite. Structurally related to paratacamite and dimorphous with hibbingite. Investigated 
by I.V. Pekov. 

Wavenumbers (cm *): 3550s, 3380sh, 1624, 1320sh, 1070w, 803s, 685sh, 667s, 430sh, 400sh. 


1518 2 IR Spectra of Minerals and Reference Samples Data 


C137 Chloroxiphite = Pb3;Cu**Cl,(OH),0> 
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Locality: Higher Pitts mine, Mendip Hills, Somerset, England, UK (type locality). 
Description: Dark green grains. Confirmed by IR spectrum. 


Wavenumbers (cm~ *): 3510w, 3460w, 3435w, 3388, 3328, 3205sh, 1760w, 1560w, 1440sh, 901, 
843, 800w, 737, 506, 455, 415sh, 396s, 369s. 


CI38 Anatacamite Cu**,Cl(OH); 
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Locality: La Vendida copper mine (Mina La Vendida), about 5 km WNW of Sierra Gorda, 
Antofagasta Region, Atacama desert, Chile (type locality). 

Description: Green twinned triangular, tabular crystals from the association with atacamite, alunite, 
clinoatacamite, chalcanthite, coquimbite, eriochalcite, jarosite, kröhnkite, magnesioaubertite, 
tamarugite and voltaite. The similarity with IR spectrum of clinoatacamite reflects close structural 
relationship between these polymorphs of Cu**,Cl(OH)3. 

Wavenumbers (cm *): 3448s, 3353s, 3311s, 3175sh, 1943w, 1750, 1660sh, 1104w, 986, 923, 905sh, 
863, 830, 780sh, 584, 516, 470sh, 454, 410. 


2.11 Vanadates and Vanadium Oxides 1519 


2.11 Vanadates and Vanadium Oxides 


Vi Ankinovichite (Ni,Zn)Al4(VO3)2(OH) 12°2H»O 
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Locality: Kara-Chagyr Mt., Osh region, Kara-Tau range, Kazakhstan (type locality). 

Description: Light green crystalline crust from the association with volborthite. Identified by IR 
spectrum, powder X-ray diffraction pattern and electron microprobe analysis. 

Wavenumbers (cm~ *): 3560, 3500, 3200, 1622w, 1025, 987, 964s, 903s, 787, 728, 601s, 545, 530sh, 
468w, 427w, 399w. 


V2 Alvanite (Zn,Ni)Al4(VO3)2(OH)12-2H»O 
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Locality: Kara-Tau range, Kazakhstan (type locality). 

Description: Light green crystals from the oxidation zone of a vanadiferous clay-anthraxolite 
horizon. Investigated by V.Yu. Karpenko. 

Wavenumbers (cm '): 3560sh, 3470, 3300, 3190, 1662w, 1624w, 1400w, 1015sh, 962s, 901s, 
885sh, 786, 725, 605s, 542, 525. 465w, 430w. 


1520 2 IR Spectra of Minerals and Reference Samples Data 


V4 =Bushmakinite Pb,Al(PO,)(VO,4)(OH) 
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Locality: Berezovskoye gold deposit, Middle Urals, Russia (type locality). 

Description: Bright yellow lamellar crystals from the association with cerussite, bindheimite, 
vauquelinite, mottramite and pyromorphite. Holotype sample. Monoclinic, space group P2;/m, 
a = 7.7349), b= 5.814(6), c= 8.691) A, pP = 112.1(1)°. The empirical formula is 
Pb2 92(Alo.77Cu*o,21ZN9,91)(PO4)[(V* 9,740.1 4P 0,128.01) 04] (OH). Optically biaxial (—), a = 
199, p= 203, y = 2.00; 2V ae = 50. Dajan = O21 g/cm’. Strong lines of the powder X-ray 
diffraction pattern [d, A (I, %) (hkD] are 4.68 (80) (011), 3.57 (50) (111), 3.21 (100) (21-1), 2.91 
(80) (21-2, 020, 10-3), 2.71 (70) (021, 112), 2.27 (40) (220), 2.05 (50) (12-3, 11-4). 

Wavenumbers (cm~!): 1100, 1031, 959, 894, 816, 771s, 732, 579, 550w, 457. 


V5 Bokite KAI,FecV*"6V>*5 9076: 15H»O 
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Locality: Monument #2 mine, Apache Co., Arizona, USA. 


Description: Orange-brown massive. 
Wavenumbers (cm *): 3425sh, 3360, 3230, 1635, 840sh, 790sh, 756s, 700, 600w, 469. 


2.11 WVanadates and Vanadium Oxides 1521 


V6 Vésigniéite BaCu**;(VO,).(OH)> 
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Locality: Kara-Chagyr Mt., Osh region, Kara-Tau range, Kyrgyzstan. 

Description: Light green radial aggregate. The empirical formula is (electron microprobe) 
(Bao.91Cao.08)Cu”"0.961(V04)1 20(As04)0.10]1(0H,H20)2. 

Wavenumbers (cm~ *): 3425, 2910, 2870sh, 2700sh, 2060sh, 1985, 1630w, 1450w, 1052, 1035sh, 
911, 834s, 777s, 704s, 604w, 565sh, 536, 463w, 402w. 


V7 = Vanuralite Al(UO>).(VO,).(OH)-11H,O 
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Locality: Mounana mine, Franceville, Gabon (type locality). 

Description: Yellow crusts. Specimen No. 76654 from the Fersman Mineralogical Museum of the 
Russian Academy of Sciences, Moscow, Russia. 

Wavenumbers (cm *): 3540sh, 3465, 3350, 1612, 975, 892, 811w, 744, 635sh, 583s, 480sh, 
465s, 415sh. 


1522 2 IR Spectra of Minerals and Reference Samples Data 


V8  Descloizite =PbZn(VO,)(OH)> 
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Locality: Suleiman-Sai deposit, Karatau range (Kara-Tau Mts.), southern Kazakhstan. 

Description: Black massive from the association with vanadinite. The empirical formula is (electron 
microprobe) Pb; 01 (Zn0.76Cu0.23)(V04)1.00(0H). 

Wavenumbers (cm ‘): 3450w, 3375w, 3080, 2930w, 2650w, 1060sh, 1025sh, 1013s, 918, 854, 
740sh, 727s, 524, 472, 410. 


V9 = Vanadinite Pb5(VO,)3Cl 
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Locality: Hackman valley, Khibiny alkaline complex, Kola peninsula, Murmansk region, Russia. 

Description: Yellow prismatic crystals from the association with microcline, natrolite, aegirine, 
catapleiite, apatite, edingtonite, strontianite, ancylite, cerite-(Ce), clinobarylite and chabazite-Ca. 
Investigated by I.V. Pekov. The chemical composition is (wt. %) PbO 79.85, CaO 0.11, P205 0.83, 
As20;5 0.22, V2O5 16.03, Cl 2.07, -O = Cl —0.47, total 98.64. 

Wavenumbers (cm~!): 1018w, 835sh, 802s, 741s, 506w, 465. 


2.11 WVanadates and Vanadium Oxides 1523 


V12  Vanadinite Pb;(VO,)3Cl 
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Locality: Mibladen mining district, Midelt, Khénifra province, Morocco. 

Description: Red short-prismatic crystal from the association with coronadite. The empirical formula 
is (electron microprobe) Pbs 9;[(VO4)2.96(PO4)o.04]Clo.95(OH,O,F)o 0s. 

Wavenumbers (cmh: 1000w, 960w, 830sh, 805s, 741s, 560w, 537w, (390). 


V13  Vanadinite Pb;(VO,)3Cl 


1.0 
0.8 
(D) 
Q 
(æ 
E 
= 
: i 
<= 0.6 
fae) 
= 
=a 
0.4 


500 1000 1500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Mibladen mining district, Midelt, Khénifra province, Morocco. 

Description: Brown short-prismatic crystal. The empirical formula is (electron microprobe) 
Pb4.9gCao.02[(VO4)2.81(PO4)o.191Clo.97(OH,O,F 0.03. 

Wavenumbers (cm *): 1000, 983w, 957, 920w, 835sh, 802s, 837s, 595sh, 561w, 541w, 400. 


1524 2 IR Spectra of Minerals and Reference Samples Data 


V14_ Grantsite (Na,Ca),(V°*,V*")¢01¢6-4H>O (x = 2-3) 
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Locality: Sunday # 2 mine, Slick Rock District, San Miguel Co., Colorado, USA. 

Description: Orange-yellow powdery aggregate from the association with gypsum and huemulite. 
The empirical formula is (electron microprobe) Na, 13Cao.g9 V 5.97016:nH20. 

Wavenumbers (cm '): 3560, 3425, 3380sh, 3220sh, 1627, 989, 955s, 846, 812, 747, 630sh, 599, 
522, 453. 

V15 Descloizite = PbZn(VO,)(OH)> 
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Locality: Black Butte prospect, Yavapai Co., Arizona, USA. 

Description: Dark brown split crystals from the association with calcite and Mn oxides. Identified by 
IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm~: 3185, 918, 859s, 740s, 458. 


2.11 WVanadates and Vanadium Oxides 1525 


V16 = Vanadinite Pb;(VO,)3Cl 
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Locality: Domino mine, Cumero canyon, Palmetto district, Patagonia Mts., Santa Cruz Co., 
Arizona, USA. 

Description: Orange crystals from the association with cerussite. OH-bearing variety. The empirical 
formula is (electron microprobe) Pb4.77[(VO4)2.g4(PO4)o.16]Clo.76(OH,O,F,H20)0.24. 

Wavenumbers (cm~ *): 3450w, 3410w, 1648w, 1075, 1032, 1006, 952w, 830sh, 804s, 739s, 563w, 
541w, 475. 


V17 Tokyoite Ba ,Mn°*(VO,)2(OH) 
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Locality: Krettnich, Wadern, Saarland, Germany. 

Description: Dark brown crystals from the association with krettnichite, mottramite and 
brackebuschite. Pb-rich variety. The empirical formula is (electron microprobe) 
(Baı.o8Pbo.87Ca0.03)(Mno.75F€0.25)[(V04)1.90(S104)0.10](0H,H20). 

Wavenumbers (cm~ *): 3460, 3390, 3230, 2930w, 1060w, 1030w, 911, 858, 795s, 760s, 740sh, 683, 
683, 479, 370. 


1526 2 IR Spectra of Minerals and Reference Samples Data 


V18 Krettnichite PbMn°*,(VO,).(OH)> 
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Locality: Krettnich, Wadern, Saarland, Germany. 
Description: Dark brown crystals from the association with tokyoite, mottramite and brackebuschite. 
The empirical formula is (electron microprobe) (Pbo.805r0.13Ca0.09)(Mn1 64C 00. 14F eo. 10M 80.06) 


[(VO4)1.83(A8O4)o.16(PO4)0.01 ](OH)2. 
Wavenumbers (cm 7"): 1100w, 910, 790sh, 718s, 700sh, 530sh, 506, 470, 440sh, 400w, 360. 


V21  Dreyerite Bi(VQ,) 
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Locality: Catherine mine, Riverside Co., California, USA. 


Description: Yellow, massive. Confirmed by electron microprobe analysis. 
Wavenumbers (cm): 885s, 861s, 827s, 707, 635, 609, 534, 481. 


2.11 WVanadates and Vanadium Oxides 1527 


V22 Calderénite Pb ,Fe°*(VO,)>(OH) 
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Locality: Venus mine, El Guaico district, Punilla department, Córdoba, Argentina. 

Description: Dark brown crystals from the association with pyromorphite, descloisite and 
brackebuschite. The crystal structure is solved. Monoclinic, space group P2,/m, a = 8.782(3), 
b = 6.1483), c = 716286) Å, P = 111.1(1)°. The empirical formula is (electron microprobe) 
Pb, oFeo.75Mno.15Al0.1Zno. 1(VO4)2o(OH). Weak bands at 975, 1,025 and 1,050 cm“! correspond 
to trace amount of PO, groups. 

Wavenumbers (cm ‘): 3370w, 2940, 2610w, 1640w, 1050w, 1025w, 975w, 885sh, 853s, 800s, 


763s, 688s, 550sh, 500, 480, 440. 


V23 = Clinobisvanite Bi(VQO,) 
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Locality: Linka (Garnetite) mine, Spencer Hot Springs district, Lander Co., Nevada, USA. 

Description: Yellow, powdery, from the association with bismuthite and calcite. The empirical 
formula is (electron microprobe) (Big.95Cag.9sFeo.95)[(VO4)o.9(PO4)o.1]. Strong lines of the powder 
X-ray diffraction pattern [d, A (I, %)] are 4.70 (60), 3.10 (100), 2.597 (50), 2.279 (50), 1.934 (80), 
1.723 (50), 1.589 (70), 1.553 (50), 1.254 (60). 

Wavenumbers (cm): 1025, 870sh, 806s, 730sh, 486w, 445. 
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V24 Tangeite CaCu(VO,)(OH) 
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Locality: Range Gorge, Tyuya-Muyun Cu—V-U deposit, Fergana valley, Alai range, Kyrgyzstan 
(type locality). 

Description: Dark green massive from the association with chrysocolla, malachite and calcite. The 
empirical formula is (electron microprobe) (Cap 97St0.03MNo 01 )(Cuo.98Feo.01)[(VO4)0.96(SO.4)o.04](OH). 

Wavenumbers (cm~ *): 3425, 3090, 1627w, 1150sh, 1117, 1034, 920sh, 868s, 830sh, 814s, 764, 734, 
680sh, 630sh, 567, 543, 467w, 407. 


v25 Mottramite PbCu(VQO,)(OH)> 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia. 

Description: Dark greenish-brown split crystals. Zn-rich variety. The empirical formula is (electron 
microprobe) (Pbo.9gCao,.04)(Cu.57ZNo 40Feo.01) [CV O4)0.94(ASO4)0.03(PO4)o,03](OH). 

Wavenumbers (cm ‘): 3080, 1805w, 1755w, 995, 938, 860sh, 847s, 824s, 740sh, 712s, 490, 
412, 387. 


2.11 WVanadates and Vanadium Oxides 1529 


V26 =Mottramite PbCu(VO,)(OH)> 
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Locality: Crocoite pit, Uspenskaya Mt., near Berezovsk, Middle Urals, Russia. 

Description: Brown crystals. Investigated by D.A. Kleimenov. Identified by IR spectrum, powder 
X-ray diffraction pattern and electron microprobe analysis. 

Wavenumbers (cm ‘): 3130sh, 3050, 1020sh, 995, 940, 890sh, 855sh, 846s, 823s, 735sh, 705s, 
560sh, 534w, 489, 410. 


V27 + Metavanuralite Al(UO,).(VO,).(OH)-8H,O 
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Locality: Mounana mine, Franceville, Gabon (type locality). 


Description: Yellow massive. 
Wavenumbers (cm *): 3360, 3040, 2780, 1618, 1415w, 983, 890, 742, 628, 581s, 470s 


1530 2 IR Spectra of Minerals and Reference Samples Data 


V28 Mottramite PbCu(VQO,)(OH)> 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia. 


Description: Olive green spherulites on calcite. Zn-rich variety. Identified by IR spectrum and 


qualitative electron microprobe analysis. 
Wavenumbers (cm *): 3125, 1615w, 995, 939w, 842s, 813s, 751s, 699s, 530sh, 502, 440sh, 410. 


V29 Metarossite CaV°*,O,-2H,O 
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Locality: Slick Rock District, San Miguel Co., Colorado, USA. 

Description: Yellow, powdery crust. The empirical formula is (electron microprobe) 
Caı 0o0V2.0006:nH20. Confirmed by IR spectrum. 

Wavenumbers (cm~ ‘): 3530, 3360sh, 3230sh, 3160, 1625sh, 1602, 1433w, 1082w, 1020w, 978, 
951s, 940s, 875s, 854s, 794, 775sh, 680sh, 570s, 505sh, 475. 


2.11 Wanadates and Vanadium Oxides 1531 





V31 = Namibite Cu(Bi0)2(VO,)(OH) 
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Locality: Stewart mine, California, USA. 
Description: Green granular aggregate. Identified by electron microprobe analysis. 


Wavenumbers (cm): 879, 857, 842, 760sh, 743, 534, 518, 410. 


V32 Nabiasite BaMno[(V,As)O.]|6(OH)> 
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1532 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Gambatesa mine, Val Graveglia, Genova, Italy. 


Description: Dark red grains. 
Wavenumbers (cm *): 3510, 1090w, 1015w, 905w, 825sh, 806s, 766s, 742s, 648, 627, 418, 400. 


V33  ~=Pyrobelonite =PbMn(VO,)(OH)> 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Varmland, Sweden. 
Description: Reddish-brown grains from the association with hausmannite and calcite. Confirmed by 


IR spectrum and electron microprobe analysis. 
Wavenumbers (cm~!): 3240, 865s, 840s, 721s, 575sh, 455. 


V34 Metahewettite CaV°'<O,6-3H,O 
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Locality: Anaconda mine, Grants, New Mexico, USA. 
Description: Reddish-brown massive. Confirmed by IR spectrum and qualitative electron micro- 


probe analysis. 
Wavenumbers (cm ‘): 3440, 3270sh, 1602, 996, 962, 935sh, 850, 737, 715sh, 545s, 494s. 


2.11 WVanadates and Vanadium Oxides 1533 


V35 Palenzonaite (Ca ,Na)Mn7*>(VO,)3 


0.9 
oO 
3 08 
for) 
= 
= 
N 
= 
a") 
= 
0.7 


500 1000 1500 2000 3000 3500 4000 
Wavenumber (cm’) 
Locality: Molinello mine, Graveglia valley, Genova, eastern Liguria region, Italy (type locality). 


Description: Dark red veinlet from the association with calcite, saneroite and ganophyllite. 


The empirical formula is (electron microprobe) Caz 2Nao.7Mn2 9 V2.5Si9.4ASo9.1(0O,OH) >. 
Wavenumbers (cm '): 3280w, 1155sh, 1105sh, 1027, 900sh, 870sh, 831s, 789s, 720sh, 507w, 460. 


V36 Pascoite Cay 40 17H20 
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Locality: Sunday #2 mine, Slick Rock District, San Miguel Co., Colorado, USA. 

Description: Orange crust. The empirical formula is (electron microprobe) Caz 96V 10.02028:nH20. 

Wavenumbers (cm~ *): 3550sh, 3460, 3365, 3130, 1655sh, 1625, 992, 966s, 952, 846, 818, 747, 608, 
520, 456. 
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V37  Satpaevite Al, V“*,V°*<037-30H3O (?) 
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Locality: Kurumsak V deposit, Aksumbe, Karatau range (Kara-Tau Mts.), southern Kazakhstan (type 
locality). 

Description: Yellow fine-grained aggregate from the association with steigerite, vanalite, hewettite, 
delvauxite and gypsum. Holotype sample. Strong lines of the powder X-ray diffraction pattern 
[d, A (I, %)] are 5.86 (60), 4.425 (40), 3.905 (70), 2.330 (90), 1.918 (100), 1.554 (50), 1.471 (80). 

Wavenumbers (cm~'): 3485sh, 3325, 1620, 1410w, 1090sh, 1020sh, 968s, 810, 760, 655, 598, 
530sh, 460, 430. 


V38 Turanite Cu;(VO,).(OH), 
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Locality: Tyuya Muyun, Fergana valley, Turan region, Kyrgyzstan (type locality). 

Description: Dark green radial aggregate from the association with malachite and calcite. The 
empirical formula is (electron microprobe) Cus 99(/VO4)2.o9(OH)a. 

Wavenumbers (cm~'): 3550sh, 3285, 3200sh, 3110sh, 886, 825sh, 755s, 709s, 630sh, 511w, 
477, 405sh. 


2.11 WVanadates and Vanadium Oxides 1535 


V39 Kazakhstanite Fe°*;V**;V>* }503(OH)o-9H3O (2?) 
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Locality: North Wilson pit, Potash Sulfur Springs, Arkansas, USA. 

Description: Dark red-brown scaly aggregate from the association with bokite. Confirmed by IR 
spectrum. K-bearing variety. The empirical formula is (electron microprobe) Ko 64Feq.27 
V 15,73030(OH)o-2H20. 

Wavenumbers (cm *): 3595, 3560, 3495, 3120, 1610, 1400, 1007, 840sh, 717s, 508s, 388s. 


V40 Tyuyamunite Ca(UO2)(V208):5-8H20 
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Locality: Tyuya-Muyun Cu—V-U deposit, Fergana valley, Alai range, Kyrgyzstan (type locality). 

Description: Yellow platy crystals from the association with carnotite, corvusite, uranophane, 
volborthite and gypsum. Investigated by A.A. Chernikov. 

Wavenumbers (cm *): 3400s, 1630, 1420w, 981, 883, 746, 650sh, 630sh, 582s, 466s, 420sh. 
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V41 Rauvite CUO V mg 16H,O 
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Locality: Fergana valley, Alai range, Kyrgyzstan. 

Description: Brown massive from the association with tyuyamunite, gypsum and quartz. 
Investigated by G.A. Sidorenko. 

Wavenumbers (cm '): 3575w, 3470sh, 3350, 3260sh, 3200sh, 3140sh, 1655sh, 1620, 1400w, 1382, 
1316w, 1101, 1013s, 907, 870w, 598s, 500sh, 470s. 


V42 Rusakovite (Fe? AID(VO,4,PO4)2(OH)o:3H20O 


1.0 
oO 
= 
S 0.9 
A= 
= 
WN 
(= 
s) 
a 
= 
0.8 


500 1000 1500 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Kurumsak V deposit, Aksumbe, Karatau range (Kara-Tau Mts.), southern Kazakhstan. 
Description: Brownish-yellow powdery. The empirical formula is (electron microprobe) 
(Fe3 94Al, 91) [(VO4)1.110PO4)0.89](OH,H2O),2. Confirmed by powder X-ray diffraction pattern. 
Wavenumbers (cm~'): 3335s, 3220sh, 2925sh, 1635, 1550sh, 1400w, 1078, 951, 879, 852, 775, 

720sh, 681s, 610sh, 490sh, 463s, 426s. 


2.11 Wanadates and Vanadium Oxides 1537 


V43 Volborthite Cu**;V°t,0,;(OH),-2H,O 
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Locality: Uchkuduk area, Kyzylkum desert, Uzbekistan. 
Description: Olive green platy crystals. Confirmed by IR spectrum. 


Wavenumbers (cm *): 3532, 3490sh, 3315, 2880, 1612, 1095w, 1022, 897s, 849s, 788s, 749s, 564, 
533, 509, 460. 


V44 Francevillite Ba(UO2)(V208)5H20O 
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Locality: U deposit Srednyaya Padma, Zaonezhskii peninsula, Onega sea, Karelia, Russia. 

Description: Orange fine-grained aggregate from the association with roscoelite and dolomite. The 
empirical formula is (electron microprobe) (Bao.7Sro.2Cao.1Nao.1)(UO2)1 95 V2.0008:nH20. 

Wavenumbers (cm~ *): 3420s, 3200sh, 2930, 1622, 975, 882, 740, 620sh, 575s, 468s, 390. 
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V45 Cechite Pb(Fe**,Mn)(VO,)(OH) 
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Locality: Pošepný vein, Vrančice deposit, near Přibram, Czech Republic (type locality). 
Description: Black veinlets from the association with hedyphane, calcite, hematite, willemite and 
quartz. Identified by IR spectrum, powder X-ray diffraction pattern and qualitative electron 


microprobe analysis. 
Wavenumbers (cm): 3170, 3050sh, 1032w, 896, 853s, 740sh, 721s, 610sh, 470, 448. 


V47 Strelkinite Na2(UO2)2(V208):6H20O 
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Locality: Zhalgyz ore district, north of Bota-Burum Mo—U deposit, southern Kazakhstan (type 
locality). 

Description: Yellow scaly aggregate from the association with calcite, quartz, iron hydroxides and 
clay minerals. Investigated by A.A. Chernikov. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3530, 3400, 1625, 982s, 960sh, 897, 817w, 747, 632, 574s, 468s. 


2.11 WVanadates and Vanadium Oxides 1539 


V48 Hewettite CaV°'<O,6-9H.O 
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Locality: Sunday #2 mine, Slick Rock District, San Miguel Co., Colorado, USA. 

Description: Reddish-brown crust from the association with pascoite and opal. The empirical 
formula is (electron microprobe) Cao. 99V5.93S19.99016°2H2O. The shoulder at 1,080 cm ' and 
the band at 469 cm~' are due to the admixture of opal. 

Wavenumbers (cm *): 3565, 3370, 3220sh, 1628, 1080sh, 1025sh, 999, 964, 729, 539s, 492, 469. 


V49 Hummerite K MgV°”*io0O25:16H20 
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Locality: Hummer mine, Jo Dandy group, Paradox valley, Montrose Co., Colorado, USA (type 
locality). 

Description: Orange fine-grained aggregate from the association with huemulite and gypsum. 
Specimen No. 1363/3 from the Mining Museum, St. Petersburg Mining Institute. 

Wavenumbers (cm *): 3600sh, 3535s, 3390s, 3250s, 1632, 1085sh, 983s, 972s, 963s, 840, 810, 746, 
557, 520, 456, 400. 
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V50 Heyite PbsFe**,(VO,).0,4 
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Locality: Betty Jo claim, Ely, White Pine Co., Nevada, USA (type locality). 
Description: Yellow granular aggregate. Specimen No. 82076 from the Fersman Mineralogical 


Museum of the Russian Academy of Sciences, Moscow, Russia. 
Wavenumbers (cm~!): 1075sh, 1007, 955, 909w, 825sh, 800sh, 786s, 551, 430, 410. 


V51 Calderénite Pb Fe°*(VO,).(OH) 
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Locality: Gold Quarry mine, Maggie Creek district, Eureka Co., Nevada, USA. 

Description: Dark brown crystals. The empirical formula is (electron microprobe) (Pb; .95Cag 95) 
Fe; ool (VO4)1.86(As04)0.14](0H). 

Wavenumbers (cm): 3100 (very broad), 1100sh, 970w, 860sh, 771s, 686s, 500sh, 458. 


2.11 WVanadates and Vanadium Oxides 1541 


V52 Calderénite Pb ,Fe°*(VO,)>(OH) 
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Locality: Gold Quarry mine, Maggie Creek district, Eureka Co., Nevada, USA. 
Description: Dark brown crystals. The empirical formula is (electron microprobe) (Pb, 96Ca0.04) 


(Feo 95Alo.05)(VO4)2.00(OH). 
Wavenumbers (cm~!): 3200 (very broad), 976w, 888, 845, 775s, 688s, 503w, 449. 


V53 Rusakovite (Fe**,Al)>(VO4,PO4)2(OH)o-3H5O 


0.8 
O 
= 0.7 
z 
= 
= 
= 
z 
m 
= 
0.6 


500 1000 1500 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Gold Quarry mine, Maggie Creek district, Eureka Co., Nevada, USA. 

Description: Brownish massive from the association with calderónite. Identified by IR spectrum and 
qualitative electron microprobe analysis. 

Wavenumbers (cm ‘): 3547, 3160, 1630, 1140sh, 1090, 1003w, 953, 886, 850, 800sh, 775, 678s, 
604w, 505, 480. 
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V54 Doloresite V**;0,(OH), (?) 
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Locality: Dolores river, Colorado plateau, Colorado, USA. 
Description: Black powdery aggregate from the association with haggite. Confirmed by IR spectrum 


and qualitative electron microprobe analysis. 
Wavenumbers (cm *): 3485s, 3200s, 1615, 1405, 1095sh, 1000s, 765, 675sh, 595sh, 533s, 470sh. 


v55 Vanadinite Pbs5(VO,)3Cl 
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Locality: Gold Quarry mine, Maggie Creek district, Eureka Co., Nevada, USA. 
Description: Brown prismatic crystals. Confirmed by IR spectrum and qualitative electron micro- 


probe analysis. 
Wavenumbers (cm): 803s, 737s, 615sh, 475. 


2.11 WVanadates and Vanadium Oxides 1543 


V56 Vanalite NaAleg V 19038 i 30H>O 


0.9 
0.8 
V 
O 
= 
z 
= 
Z 
=e 07 
9°) 
a 
= 
0.6 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Kurumsak V deposit, Aksumbe, Karatau range (Kara-Tau Mts.), southern Kazakhstan (type 
locality). 

Description: Orange-yellow massive from the association with steigerite, hewettite, delvauxite, 
satpaevite, gypsum, halloysite and montmorillonite. Investigated by E.A. Ankinovich and 
G. Bekenova. Identified by powder X-ray diffraction pattern and electron microprobe analysis. 

Wavenumbers (cm ‘): 3530sh, 3450, 3260sh, 3190, 3120sh, 1635, 1070, 968, 923s, 910sh, 814, 
702, 596, 543, 448, 420sh. 


V57 Barnesite Na,V°*,<O1¢-3H>O 
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Locality: Kurumsak V deposit, Aksumbe, Kara-Tau Mts., southern Kazakhstan. 


Description: Dark brownish-red, massive. Ca-bearing variety. Investigated by E.A. Ankinovich. 
Wavenumbers (cm '): 3565, 3530sh, 3260, 3050sh, 1638, 999, 960s, 834, 717, 544s, 497s, 450sh. 
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V58 Steigerite Al(VO,)-3H.O 
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Locality: Kurumsak V deposit, Aksumbe, Karatau range (Kara-Tau Mts.), southern Kazakhstan. 
Description: Yellow-green, massive. Investigated by E.A. Ankinovich. 


Wavenumbers (cm '): 3430sh, 3395s, 3170, 2960sh, 2430w, 2360w, 1625, 1470sh, 1428w, 1310sh, 
1180sh, 1114, 1031, 972, 603s, 509, 461. 


V59 Metahewettite CaV°*.O16-3H,O 
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Locality: Balasauskandyk V deposit, Karatau range (Kara-Tau Mts.), southern Kazakhstan. 

Description: Reddish-brown massive. Investigated by E.A. Ankinovich. Confirmed by IR spectrum, 
powder X-ray diffraction pattern and electron microprobe analysis. 

Wavenumbers (cm~ *): 3420, 1615, 1410, 1088, 1025, 999, 961, 730, 615sh, 536s, 492s, 475sh. 


2.11 WVanadates and Vanadium Oxides 1545 


V60 Metahewettite CaV°*.O16-3H,O 
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Locality: Balasauskandyk V deposit, Karatau range (Kara-Tau Mts.), southern Kazakhstan. 
Description: Reddish-brown massive. Product of dehydration of hewettite investigated by 


E.A. Ankinovich. Confirmed by powder X-ray diffraction pattern. 
Wavenumbers (cm~!): 3520sh, 3425, 1615, 1407w, 1025w, 998, 965, 736, 540s, 495s. 


Vol Lasalite Na.Mg5V°* }902g-20H>O 
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Locality: Vanadium Queen mine, San Juan Co., Utah, USA (type locality). 

Description: Orange crust on sandstone in the association with corvusite and carbonates. Confirmed 
by IR spectrum and qualitative electron microprobe analysis. 

Wavenumbers (cm *): 3500sh, 3360s, 3150sh, 2280w, 1692, 1628, 985, 956s, 847, 814, 743, 700sh, 
600, 560sh, 517, 451, 402. 


1546 2 IR Spectra of Minerals and Reference Samples Data 


V62 Metarossite CaV°*,O,¢-2H5O 
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Locality: Sunday #2 mine, Slick Rock District, San Miguel Co., Colorado, USA. 

Description: Yellowish crust from the association with metahewettite. The empirical formula is 
(electron microprobe) Nao.o5sCao.94F€0.02 V2.0006:nH20. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3517, 3350, 3160, 1645w, 1603, 1585w, 950sh, 937, 875sh, 855s, 785sh, 
680sh, 615sh, 564s, 480sh. 


V63 Barnesite Na, V°*6O165:3H20O 
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Locality: Van Nav San claims, Fish Creek range, Nevada, USA. 

Description: Dark red earthy aggregate. The empirical formula is (electron microprobe) 
Naz 96Cao.03Al0.070V'5.86P0.07)016-2H20. 

Wavenumbers (cm *): 3575, 3350sh, 3210sh, 3010sh, 1637, 1135sh, 1105, 1080sh, 999, 970, 957, 
828, 732, 655sh, 533s, 495sh. 


2.11 WVanadates and Vanadium Oxides 1547 


V64 Hughesite Na3Al(V 10028):22H,O 
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Locality: West Sunday mine, Big Gypsum valley, San Miguel Co., Colorado, USA (type locality). 
Description: Orange-yellow crystals from the association with gypsum. 


Wavenumbers (cm '): 3485s, 3410s, 3000sh, 2450sh, 1627, 1530sh, 1480sh, 1373w, 974s, 950sh, 
870w, 817, 739, 610, 586, 535sh, 516, 450. 


V65 Blossite Cu**,V°*,0, 
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Locality: Second cone, Great Fissure Tolbachik volcano eruption, Kamchatka peninsula, Russia. 

Description: Black crystals with brown streak. Investigated by I.V. Pekov. Orthorhombic, single- 
crystal unit-cell parameters are a = 6.457, b = 8.397, c = 20.659 A. The empirical formula is 
(electron microprobe) (Cu, .87Al0.02ZN0.01F€0.01)V 2.0307. 

Wavenumbers (cm~!): 907s, 895sh, 853s, 779s, 700sh, 686s, 522, 510sh, 430sh. 


1548 2 IR Spectra of Minerals and Reference Samples Data 


V66 ~=Engelhauptite KCu3;(V07)(OH).Cl 


1.00 


Transmittance 


0.90 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm) 


Locality: Kahlenberg (Auf’m Kopp) quarry, Oberstadtfeld municipality, near Daun, Eifel Mts., 
Rhineland-Palatinate (Rheinland-Pfalz), Germany (type locality). 

Description: Greenish-brown radial aggregates from the association with volborthite, allophane and 
earlier mineral assemblage including augite, mica of the phlogopite—oxyphlogopite series, sanidine, 
nepheline, leucite, fluorapatite and magnetite. Holotype sample. The crystal structure is solved. 
Hexagonal, space group P63/mmc, a = 5.922(2), c = 14.513(65) A, V = 440.78(3) A, Z = 2. The 
empirical formula is Ky 95(Cuz,97Alo.92Nio.02)( V 1.9780.05)0O7.23(OH)1.91Clo.g6- Optically uniaxial (+), 
wo = 1.978(4), € = 2.021(4). Deae = 3.856 g/cm’. Strong lines of the powder X-ray diffraction pattern 
[d, A (I, %)] are 7.32 (98), 4.224 (17), 2.979 (100), 2.759 (19), 2.565 (18), 2.424 (18), 1.765 (16). 

Wavenumbers (cm ‘): 3482w, 3312w, 2810, 1869, 1150sh, 1060, 990sh, 964, 901, 838s, 779s, 
735sh, 570sh, 545, 520sh, 471, 410sh. 


2.12 Chromates 


Cr2 Vauquelinite Pb»Cu(CrO,)(PO,)(OH) 
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2.12 Chromates 1549 


Locality: Crocoite pit, Uspenskaya Mt., near Berezovsk, Middle Urals, Russia (type locality). 

Description: Dark green crystals from the association with crocoite. The empirical formula is 
(electron microprobe) Pbz 9sCuy.93(CrO4) 1.05(PO4)0.93(ASO4)o0.02(OH,O). 

Wavenumbers (cm~ *): 3310, 1450w, 1423w, 1320w, 1250sh, 1073, 990sh, 967s, 897s, 815sh, 803s, 
579, 565, 544, 508, 460, 390. 


Cr3 Vauquelinite Pb,Cu(CrO,)(PO,)(OH) 
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Locality: Crocoite pit, Uspenskaya Mt., near Berezovsk, Middle Urals, Russia (type locality). 


Description: Dark green crystals from the association with crocoite and malachite. Identified by 


IR spectrum. 
Wavenumbers (cm~ '): 3305, 1447w, 1330w, 1079, 996s, 966s, 934. 899s, 815sh, 802s, 578, 541, 
506, 460. 


Cr4 Iranite Pb, 9Cu(CrO4)6(S104)2(OH,F) 
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Locality: Chah Khouni mine, Anarak district, Iran (type locality). 


Description: Orange-yellow crystals from the association with hemihedrite. The empirical formula is 
(electron microprobe) Pbj9 99CUy o9(CrO4)s.95(S104)2 02(OH,F). 


1550 2 IR Spectra of Minerals and Reference Samples Data 


Wavenumbers (cm 7‘): 3300w, 1410w, 1077w, 920s, 879s, 860s, 810, 786s, 735sh, 680sh, 605w, 
527, 494, 470, 451w. 


Cr5 Fornacite Pb,Cu(CrO,)(AsO,)(OH) 
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Locality: Crocoite pit, Uspenskaya Mt., near Berezovsk, Middle Urals, Russia. 
Description: Dark green spherulites from the association with crocoite. PO4-bearing variety. 
The empirical formula is (electron microprobe) Pb2 9;Cuy.93(CrO4)1.93(ASO4)0.60(PO4)0.36(OH,O). 


Wavenumbers (cm "): 3290, 1590w, 1390w, 1325w, 1290sh, 1058, 995sh, 960, 897s, 820sh, 791s, 
579w, 545w, 503, 458, 420w. 


Cró Crocoite Pb(CrO,) 
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Locality: Crocoite pit, Uspenskaya Mt., near Berezovsk, Middle Urals, Russia (type locality). 
Description: Orange prismatic crystals from the association with vauquelinite. Identified by IR 


spectrum. 
Wavenumbers (cm~!): 890sh, 855s, 831s, 600sh, 385w, 370w. 


2.12 Chromates 1551 


Cr7  Fornacite Pb,Cu(CrO,)(AsO,4)(OH) 


1.0 

0.8 
V 
O 
S 
= 
= 

E06 
S 
5 
— 
FH 

0.4 


500 1000 1500 2000 2500 3000 3500 4000 
Wavenumber (cm’) 
Locality: Crocoite pit, Uspenskaya Mt., near Berezovsk, Middle Urals, Russia. 
Description: Dark green crystals from the association with crocoite. The empirical formula is 


(electron microprobe) Pb 9sCup 9g(CrO4) 1 .01(ASO4)0.97(ASO4)0.02(OH,O). 
Wavenumbers (cm—*): 3310, 889s, 857s, 820sh, 800s, 780sh, 670sh, 502, 438. 


Cr8 Embreyite Pbs(CrO4)2(PO4)2-H2O 
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Locality: Berezovskoe gold deposit, near Berezovsk, Middle Urals, Russia (type locality). 

Description: Dull orange from the association with crocoite and vauquelinite. The empirical formula 
is (electron microprobe) Pbs 13(CrO4)2.04(PO34)1 .94(AsO3)0.02(H20,0H). 

Wavenumbers (cm ‘): 3340w, 3200w, 2980w, 2800w, 1390w, 1025sh, 964s, 907s, 867s, 820sh, 
567,537. 


1552 2 IR Spectra of Minerals and Reference Samples Data 


Cr9 Embreyite Pb5(CrO,4)2(PO,)2-H,O 
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Locality: Bertievaya Mt., near Nizhniy Tagil, Middle Urals, Russia. 

Description: Dull orange porcelain-like aggregate from the association with vauquelinite. Identified 
by IR spectrum and powder X-ray diffraction pattern. 

Wavenumbers (cm): 3320w, 1500w, 1407w, 1355sh, 1040sh, 980sh, 963s, 911, 865s, 810sh, 
570sh, 536, 458w. 


Cr10 Chromate Cr10  Pb,(CrO,)(O,OH),-nH,O 
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Locality: Grube Clara (Clara mine), Rankach valley, Oberwolfach, Wolfach, Schwarzwald (Black 
Forest) Mts., Baden-Wutrttemberg, Germany. 
Description: Clusters of red crystals. Pb:Cr = 4:1 in atomic proportion (by electron microprobe 


data). Needs further investigation. 
Wavenumbers (cm~!): 3485w, 3395, 1607w, 1550w, 1438w, 902, 879s, 815s, 660, 460, 411. 


2.12 Chromates 1553 


Criil  Embreyite  Pbs5(CrO,4).(PO4)2-H2O 
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Locality: Crocoite pit, Uspenskaya Mt., Berezovskoe gold deposit, near Berezovsk, Middle Urals, 
Russia (type locality). 

Description: Dull orange from the association with crocoite and vauquelinite. Investigated by 
I.V. Pekov. Cu-bearing, As-rich variety. The empirical formula is (electron microprobe) 
Cuo.32Pb5.34(CrO4)2.10(PO4)1.46(As034)0.43(V0O14)0.01H20,0H). 

Wavenumbers (cm~ *): 3317, 1440w, 1365sh, 1045sh, 967, 888s, 821s, 570sh, 543, 420w, 383. 


Cr12 Vauquelinite Pb,Cu(CrO,)(PO,4)(OH) 
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Locality: Crocoite pit, Uspenskaya Mt., Berezovskoe gold deposit, near Berezovsk, Middle Urals, 
Russia (type locality). 

Description: Dark green crystals from the association with crocoite. Investigated by I.V. Pekov. 
The empirical formula is (electron microprobe) Pb; 97Cu1 .93(CrO4)9.99(PO4)0.84(ASO4)0.9;(OH,O). 

Wavenumbers (cm~: 3314, 1730sh, 1445sh, 1335w, 1074, 985sh, 966, 937w, 897s, 815sh, 801s, 
580, 565w, 545, 506, 458w, 430sh, 388, 369w. 


1554 2 IR Spectra of Minerals and Reference Samples Data 


Cr13  Fornacite Pb»Cu(CrO,)(AsO,)(OH) 
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Locality: Crocoite pit, Uspenskaya Mt., Berezovskoe gold deposit, near Berezovsk, Middle Urals, 


Russia. 
Description: Dark green split crystals from the association with crocoite. Investigated by I.V. Pekov. 


The empirical formula is (electron microprobe) Pb> 93Cuy, 92(CrO4)1 97(ASO4)9.89(PO4)o.93(OH,O). 
Wavenumbers (cm~'): 3318, 1690sh, 1455w, 1320w, 1054w, 985sh, 963w, 890s, 850sh, 800s, 


785sh, 588w, 503, 445, 435sh, 365. 


Cr14 Hemihedrite Pb; 9Zn(CrO.)6(Si04)2(OH,F) 
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Locality: Adobe Wells Claim, Vulture district, Vulture Mts., Maricopa Co., Arizona, USA. 


Description: Orange crystals on quartz. 
Wavenumbers (cm *): 920sh, 910, 880s, 860s, 812, 785, 529, 496, 476, 390. 


2.13 Arsenates, Arsenites and Sulfato-Arsenates 1555 


2.13 Arsenates, Arsenites and Sulfato-Arsenates 


Asl Tyrolite CQO;3-free CasCu**o(AsOx)4 (OH) 10: 10H20 
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Locality: Khovu-Aksy deposit, 80 km SW of Kyzyl, Tuva, Middle Siberia, Russia. 
Description: Bluish-green split flattened crystals to 0.5 mm. Identified by powder X-ray diffraction 


pattern. 
Wavenumbers (cm *): 3490s, 3340s, 3040s, 2020w, 1980w, 1660sh, 1600, 1570sh, 1412w, 1385w, 
1355w, 1075w, 1030, 940, 853s, 806s, 661, 500sh, 482s, 466s, 421. 


As2 Lammerite Cu;(AsQ,)> 
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1556 2 IR Spectra of Minerals and Reference Samples Data 


Locality: North Breach of the Great Fissure Tolbachik volcano, Kamchatka peninsula, Russia. 
Description: Green crystals to 0.2 mm. The empirical formula is (electron microprobe) 


Cuz 92ZNg 04M 80 .03[(ASOz4)1.98(PO4)o.021. 
Wavenumbers (cm '): 876, 842s, 803s, 598, 517, 478s, 456. 


As3 Clinoclase Cu**3(AsO,)(OH)3 
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Locality: Novoveska Huta, Spisska Nova Ves, Slovakia. 

Description: Aggregates of dark bluish-green short-prismatic crystals to 0.4 mm in the association 
with cornubite and strashimirite. The empirical formula is (electron microprobe) 
Cuz 95ZNg.03Cao.01[(ASO4)o0,93(PO4)o0.07](OH)3 02. 

Wavenumbers (cm ‘): 3560, 3345s, 1116, 1983, 986, 861s, 832s, 789s, 775s, 726, 614, 547, 522, 
472, 458, 410w. 


As4 Tyrolite CO;3-free CasCu**o(AsOx)4 (OH) 10: 10H20 
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2.13 Arsenates, Arsenites and Sulfato-Arsenates 1557 


Locality: Khovu-Aksy deposit, 80 km SW of Kyzyl, Tuva, Middle Siberia, Russia. 
Description: Bluish-green crusts. Identified by powder X-ray diffraction pattern and semi-qualitative 


electron microprobe analysis. 
Wavenumbers (cm ‘): 3480sh, 3815s, 3170s, 3035s, 1600, 1095w, 1030, 824sh, 798s, 760sh, 
590sh, 530sh, 487s, 459s, 421. 


As5 Durangite NaAl(SO,)F 
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Locality: Thomas Range, Juab Co., Utah, USA. 
Description: Orange-red grains in rock. The bands at 3,400 and 1,620 cm~' can be due to water 
absorbed by the KBr pellet. 
The empirical formula is (electron microprobe) Na, 93(Alo.73Feo.27)[(ASO4)0.90(S104)0.081Fo.94- 
Wavenumbers (cm *): (3410), (1620w), 1000sh, 913s, 850s, 820sh, 531, 520sh, 422s, 402s. 


As6 Chenevixite Cu7*,Fe°*,(AsO,)(OH),4-H>O 
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Locality: Mina el Guanaco, Taltal, Atacama, Chile. 

Description: Green, powdery. The empirical formula is (electron microprobe) Ca, 97(Fe;.47Alo.57) 
[(AsO4)1.92(804)0.05(PO4)o.02](OH)4-H20. 

Wavenumbers (cm): 3400, 3260sh, 1645w, 1445w, 1073, 1029, 880sh, 823s, 580sh, 520s, 467, 401. 


1558 2 IR Spectra of Minerals and Reference Samples Data 


As7 Olivenite Cu7*,(AsO,)(OH) 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia. 

Description: Transparent, prismatic green crystals in cavities. The empirical formula is (electron 
microprobe) Cuy 9; [(ASO4)o,.97(PO4)o.08](OH). 

Wavenumbers (cm ‘): 3425, 3300sh, 1083w, 1034w, 944, 865sh, 859, 845s, 823s, 791s, 780sh, 
541s, 489, 449. 


As8  Atelestite Bi,(AsO,)O(OH) 
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Locality: Smrkovec, Slavkovsky Les Mts., near Marianské Lazné, Czech Republic. 

Description: Greenish-grey transparent crystals in the association with walpurgite. Identified by 
powder X-ray diffraction pattern. 

The empirical formula is (electron microprobe) Biz o9[(ASO4)o.96(PO4)o0.04]O(OH,F). 

Wavenumbers (cm~!): 1075, 1025, 844s, 820sh, 779s, 570, 501, 467, 421. 


2.13 Arsenates, Arsenites and Sulfato-Arsenates 1559 


As9 Brandtite Ca,Mn(AsOQ,),-2H,O 
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Locality: Harstigen mine, Pajsberg, near Filipstad, Värmland, Sweden (type locality). 
Description: White prismatic crystals (to 0.7 mm long) in skarn (in a cavity). Associated minerals are 


richterite, calcite, svabite. 
Wavenumbers (cm~'): 3220w, 2800sh, 2590, 2470sh, 2282, 1940, 1675sh, 1615, 1080sh, 970, 874s, 


820sh, 793s, 750sh, 453s, 421s, 398s. 


Asl10  Arseniosiderite Ca,Fe**3(AsO,4)30>:3H»O 
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Locality: Sailauf, Spessart Mts., NW Bavaria, Germany. 

Description: Black crystals to 0.2 mm. Streak colour is dark brown. The empirical formula is 
(electron microprobe) (Cay_g3Nao,1g)s2.01(Fe?*2.53Alo.2sMIno,12)=2.93(AS8O4)3,06(0,0H)2:3H20. 

Wavenumbers (cm~*): 3580, 3325, 3050, 2650sh, 1623, 1432, 1392, 940sh, 924, 810s, 792s, 697w, 


637, 579w, 508s, 458, 423, 386. 


1560 2 IR Spectra of Minerals and Reference Samples Data 


Asli Guanacoite Cu” Mg-(M£20.5Cuo.5)(As04)2(0H)4:4H20 


1.0 
0.8 

V 

O 

z 

E 0.6 

= 

N 

S 

T 

a 0.4 
0.2 


500 1000 1500 3000 3500 4000 


Wavenumber (cm) 


Locality: Mina el Guanaco, Est Catalina, Taltal, II region, Atacama, Chile (type locality). 
Description: Light blue long-prismatic crystals in the association with arhbarite, brochantite, 


chrysocolla and conichalcite. 
Wavenumbers (cm): 3570, 1640, 1050, 881s, 840sh, 823s, 787s, 690sh, 681, 496, 464. 


As12 Arthurite Cu**Fe**,(AsO,4)2(OH)7-4H>O 
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Locality: Majuba Hill mine, Pershing Co., Nevada, USA. 

Description: Green. Phosphorous variety (the bands at 1,057 and 1,043 cm7'). 

Wavenumbers (cm “): 3465w, 3350sh, 3235, 1660, 1450sh, 1057, 1043, 881s, 843, 808s, 757s, 
735sh, 494s, 465s, 439s. 


2.13 Arsenates, Arsenites and Sulfato-Arsenates 1561 


As13 Austinite CaZn(AsO,)(OH) 
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Locality: Lavrion, Lavrion mining District, Attikí (Attika, Attica) Prefecture, Greece. 


Description: Light green transparent crystals on ore. 
Wavenumbers (cm~ *): 3320sh, 3260, 3220sh, 1032, 977,916, 842s, 795s, 587w, 566w, 523, 455, 402s. 


Asl4 Annabergite Ni3(AsO4)2-8H2O 
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Locality: Km-3 mine, Lavrion, Lavrion mining District, Attiki (Attika, Attica) Prefecture, Greece. 

Description: Radial aggregates of bright-green flattened prismatic crystals to 1.5 mm long. 
The empirical formula is (electron microprobe) (Nis 64Mgo.20Feo.97C00.903Ca0.02Alo.o2)[(ASO4) 1.97 
(PO4)o.03]:2H20. 

Wavenumbers (cm ~'): 3428, 3150, 2995s, 1630w, 1588, 1090w, 924, 895sh, 836s, 791s, 720sh, 
586, 570sh, 550sh, 508, 459, 421. 


1562 2 IR Spectra of Minerals and Reference Samples Data 


As15  Agardite-(Ce) © CeCu**¢(AsO,4)3(OH),-3H»O 


0.90 


Transmittance 
D 
(oe) 
© 


500 1000 1500 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Lavrion mining District, Attikí (Attika, Attica) Prefecture, Greece. 

Description: Green, fibrous. Identified by qualitative electron microprobe analysis and powder X-ray 
diffraction data. Contains admixtures of a carbonate (the band at 1,425 cm~') and a silicate 
(the bands at 1,010 and 463 cm7’). 

Wavenumbers (cm~ *): 3470, 3400, 1640, 1425, 1010, 867s, 848s, 812s, 600w, 525, 463, 450sh. 


Asl6  Adelite CaMg(AsO,)(OH) 
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Locality: Jakobsberg, Värmland, Sweden. 

Description: Yellow, with greasy lustre. 

Wavenumbers (cm *): 3510w, 3420s, 3370sh, 3300sh, 1035w, 1020w, 990w, 904s, 875, 840s, 801s, 
612, 576, 495sh, 469, 425s, (400). 
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As17 Adamite  Zn>(AsO,)(OH) 
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Locality: Kamariza mines, Agios Konstantinos, Lavrion mining District, Attiki (Attika, Attica) 
Prefecture, Greece. 


Description: Yellow crystals. Confirmed by semiquantitative electron microprobe analysis. 
Wavenumbers (cm *): 3540, 1077w, 1009w, 884s, 822s, 800sh, 735, 531, 515sh, 472, 379s. 


As18  Arhbarite Cu**,Mg(AsO,)(OH) 
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Locality: Mina el Guanaco, Est Catalina, Taltal, II region, Atacama, Chile. 

Description: Blue, massive, in the association with guanacoite, brochantite, chrysocolla and 
conichalcite. Confirmed by semiquantitative electron microprobe analysis and powder X-ray 
diffraction data. 

Wavenumbers (cm): 3506, 3335sh, 2935sh, 1655sh, 1623w, 1070w, 1030w, 992w, 958, 850sh, 
829s, 820sh, 689, 505s, 453. 


1564 2 IR Spectra of Minerals and Reference Samples Data 


As19  Pharmacoalumite KAI,(AsQO,)3(OH).:6.5H,O 
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Locality: Kamariza mines, Agios Konstantinos, Lavrion mining District, Attikí (Attika, Attica) 
Prefecture, Greece. 

Description: Brownish cubic crystals to 0.3 mm on ore. The empirical formula is (electron micro- 
probe) Ko.oNao.1 (Al; .5sFeo.s)[(As04)2.9(P04)0.1 (OH)4:nH20. 

Wavenumbers (cm~ *): 3490sh, 3160s, 2900sh, 1622, 1430w, 1075, 1040w, 803s, 682w, 595sh, 580, 
455s, 417s. 


As21 Arsenogorceixite HBaAl3(AsO,)2(OH)6 
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Locality: Grube Clara (Clara mine), Oberwolfach, Schwarzwald (Black Forest) Mts., Baden- 
Württemberg, Germany. 

Description: Blue crust, in the association with barite. The empirical formula is (electron micro- 
probe) H,(Bao 6Sto.5)(Als.7Feo.3)[(ASO4)1.65(PO4)o0.35](OH,H20)6¢. 

Wavenumbers (cm *): 3508s, 3389s, 3211s, 1639, 1411w, 1199, 1098, 1028w, 906s, 875sh, 858s, 
620sh, 584s, 497, 417w. 
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As22 Arsenogorceixite HBaAl3(AsO,)2(OH).¢ 
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Locality: Grube Clara (Clara mine), Oberwolfach, Schwarzwald (Black Forest) Mts., Baden- 
Württemberg, Germany (type locality). 

Description: Grey crystals. Confirmed by semiquantitative electron microprobe analysis. 

Wavenumbers (cm ‘): 3495, 3350sh, 3160s. 1650, 1620sh, 1395w, 1200, 1103, 1030sh, 900sh, 
860s, 800w, 780w, 625sh, 580s, 497. 


As23 Agardite-(Y) | YCu7*¢(AsO,)3(OH)¢-3H>O 
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Locality: Grube Clara (Clara mine), Oberwolfach, Schwarzwald (Black Forest) Mts., Baden- 
Württemberg, Germany. 

Description: Green, fibrous. Confirmed by semiquantitative electron microprobe analysis. 

Wavenumbers (cm '): 3475s, 3350s, 1630, 1150sh, 1115sh, 1079, 995, 878s, 846s, 809s, 790sh, 
695sh, 634w, 610w, 528s, 500, 468, 429. 


1566 2 IR Spectra of Minerals and Reference Samples Data 


As24  Arseniopleite © NaCaMn**(Mn**,Mg)>(AsO,)3 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Varmland, Sweden. 

Description: Red-brown veinlet in skarn. 

Wavenumbers (cm '): 1480w, 1420w, 1330w, 1270w, 1050, 1025, 1000sh, 857s, 832s, 809s, 
765sh, 580sh, 527, 437s, 416s, 395sh. 


As25 Arsenbrackebuschite Pb>Fe°*(AsO,)>(OH) 
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Locality: Berezovskoe gold deposit, Middle Urals, Russia. 

Description: Brown crystals to 0.2 mm. Confirmed by semiquantitative electron microprobe analysis 
and powder X-ray diffraction data. 

Wavenumbers (cm~!): 3310, 1635w, 1050w, 879s, 799s, 500w, 447, 405, 377. 
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As26 Arsenogorceixite HBaAl3(AsO,).(OH).¢ 
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Locality: Grube Clara (Clara mine), Oberwolfach, Schwarzwald (Black Forest) Mts., Baden- 
Württemberg, Germany. 

Description: Crusts consisting of light grey transparent crystals, in the association with barite and 
quartz. The empirical formula is (electron microprobe) Bao.g8Sro2(Al; 8F€1 020.2) 
[(AsO4)1.9(S104)0.1 (OH,H20)s. 

Wavenumbers (cm '): 3500, 3390, 3250, 1635, 1160, 1095, 1025, 898s, 863s, 635sh, 605sh, 578s, 475. 


As28 Zalesiite ©CaCug(AsO,z)2(AsO30H)(OH)¢:3H20 
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Locality: Grube Clara (Clara mine), Oberwolfach, Schwarzwald (Black Forest) Mts., Baden- 
Württemberg, Germany. 

Description: Green needle-like crystals (to 1 mm long) on rock. The empirical formula is 
(electron microprobe) (Cao.65Lao.12Y0.07Z00.14)Cu6.05s[(As(0,0H)4]2.95(S04)0.0s(0H)6:3H20. 

Wavenumbers (cm ‘): 3485, 3360, 1650w, 995, 874s, 844s, 812s, 698w, 605w, 529s, 500sh, 
467, 430w. 
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As30 = Olivenite Cu,(AsQO,)(OH) 
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Locality: Novoveska Huta, Spisska Nova Ves, Slovakia. 

Description: Light bluish-green fibrous, pseudomorph after strashimirite. Identified by powder X-ray 
diffraction pattern (the strongest lines are at 6.05, 4.90, 4.25, 3.00, 2.63, 2.49, 2.43, 2.37 A). 

Probably contains isomorphous admixture of PO,” (the bands at 1,075 and 1,015 cm7’). 

Wavenumbers (cm '): 3435, 3360sh, 3250sh, 1645w, 1075, 1030, 948, 862s, 832s, 805sh, 541s, 
489, 460sh, 446. 


As31 Sarkinite © Mn**,(AsO,)(OH) 
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Locality: Gambatesa mine, near Reppia, Val Graveglia, Liguria, Italy. 

Description: Orange grains in a veinlet, in the association with reppiaite. The empirical formula 
is (electron microprobe) Mn, 94Cao.o4[(ASO4)o,.95(VO4)o.04(PO4)0.01 (OH). 

Wavenumbers (cm~ *): 3508, 3380w, 3325w, 1000sh, 843s, 821s, 805sh, 720sh, 680sh, 500sh, 
478, 432. 
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As32 Bayldonite PbCu3(AsO4)2(OH)2 


1.0 
o 0.8 
O 
(=æ 
£ 
= 
£ 
© 0.6 
= 

0.4 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Berezovskoe gold deposit, near Ekaterinburg, Middle Urals, Russia. 
Description: Olive green spherulitic crusts in the association with mimetite, fornacite, duftite, 
malachite and bindheimite. Identified by powder X-ray diffraction pattern and qualitative electron 


microprobe analysis. 
Wavenumbers (cm '): 3420, 2570, 1980, 1620sh, 1114, 1050, 860, 839s, 811s, 779s, 740sh, 589, 


557, 467, 431, 410sh. 


As34 ~=Brandtite Ca,Mn(AsQO,)s-2H,O 


1.0 
oO 
= 
E os 
= . 
N 
(æ 
g 
m 
= 

0.6 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm') 


Locality: Harstigen mine, Pajsberg, near Filipstad, Varmland, Sweden. 

Description: Short-prismatic split colourless crystals on skarn. Identified visually and by IR 
spectrum. 

Wavenumbers (cm “): 3320w, 3000sh, 2750, 2320w, 1935w, 1690, 1610, 1430w, 1000sh, 969, 
873s, 822s, 791s, 750sh, 610sh, 450, 423, 402. 


1570 2 IR Spectra of Minerals and Reference Samples Data 


As35  Bergslagite ©CaBe(AsO,)(OH) 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden 
(type locality). 

Description: Light yellowish-grey, with a greasy lustre. Massive. Associating minerals are pyroxene, 
calcite and svabite. Shows light blue luminescence under short-wave UV irradiation. The strong 
band at 750 cm™' is assigned to Be—O stretching vibrations. The weak bands given in parentheses 
are due to admixtures of adsorbed water (3,425 and 1,625 cm7') and calcite (1,420 cm’). 

Wavenumbers (cm '): 3572, (3425w), (1625w), (1420w), 1008, 942, 912, 878s, 862s, 833, 819s, 
805sh, 750s, 689, 660, 571, 540w, 485, 470, 450, 400. 


As36  Brassite Mg(AsO30OH)-4H,O 
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Locality: Jachymov, Bohemia, Krusné Hory Mts. (Ore Mts.), Czech Republic (type locality). 

Description: White, massive. 

Wavenumbers (cm *): 3510s, 3435, 3370, 3320sh, 3025, 2420w, 2360w, 1910w, 1765sh, 1660, 
1630sh, 1530sh, 1237w, 950sh, 886s, 867s, 825sh, 700, 640sh, 590sh, 443. 
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As37 Manganberzeliite © NaCa,Mn**,(AsO,)3 
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Locality: Sjogruvan, Langban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden 
(type locality). 

Description: Orange-brown massive aggregate in the association with svabite, calcite and pyroxene. 
The empirical formula is (electron microprobe) Nao. 97Ca2.07Mn1.19M80.78(AsO3)3.00. 

Wavenumbers (cm~ *): 991w, 856sh, 837s, 810s, 785sh, 594w, 519w, 475sh, 440sh, 420s. 


As38 _Bariopharmacosiderite Bay sFe>*4(AsO4)3(OH)4-5H»O 
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Locality: Grube Clara (Clara mine), Oberwolfach, Schwarzwald (Black Forest) Mts., Baden- 
Württemberg, Germany (type locality). 
Description: Brown pseudo-cubic crystals to 0.3 mm on rock. Confirmed by semiquantitative 


electron microprobe analysis. 
Wavenumbers (cm *): 3370, 3120, 1615w, 1031, 830sh, 799s, 590w, 495sh, 403s. 


1572 2 IR Spectra of Minerals and Reference Samples Data 


As39  Bradaczekite NaCu,(AsQ,)3 
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Locality: North Breach of the Great Fissure Tolbachik volcano, Kamchatka peninsula, Russia 
(type locality). 
Description: Blue crystals. Holotype sample. 


Wavenumbers (cm ‘): (1095), 890sh, 865sh, 838s, 783s, 724, 648, 580sh, 564, 514w, 475sh, 
460s, 394. 


As40 =Bradaczekite NaCu,(AsQO,)3 
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Locality: North Breach of the Great Fissure Tolbachik volcano, Kamchatka peninsula, Russia 
(type locality). 

Description: Blue crystals (to 0.2 mm) in the association with arcanite and tenorite. The empirical 
formula is (electron microprobe) (Nao.s9K0.25sCao.03Pbo.01)(Cu3.81ZNn0.15F€0.01Al0.01) 
[(AsO4)2.91(SO4)o.121- 

Wavenumbers (cm~!): 895sh, 869, 836s, 782s, 724, 647, 620sh, 562, 511w, 475sh, 458s, 400. 


2.13 Arsenates, Arsenites and Sulfato-Arsenates 1573 


As41 Bayldonite Cu;PbO(AsO30H)2(OH)> 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia. 
Description: Green, massive. Identified by powder X-ray diffraction pattern. 


Wavenumbers (cm *): 3450sh, 2720sh, 2520, 2150w, 1980, 1630sh, 1430sh, 1116, 1052, 864, 839, 
813s, 776s, 740s, 590, 558, 472, 434. 


As43 Villyaellenite © (Mn**,Ca,Zn)s(AsO4)2[AsO3(OH) ]>-4H»O 
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Locality: Veta Negra mine, Pampa Larga, Tierra Amarilla, Chile. 

Description: Pink transparent split prismatic crystals (to 0.5 mm) on rock. 

Wavenumbers (cm ‘): 3390s, 3150, 2910, 2840sh, 2420sh, 2330, 1645w, 1500w, 1314w, 1000sh, 
924, 885sh, 841s, 813s, 767, 758, 700sh, 501, 471, 401s. 


1574 2 IR Spectra of Minerals and Reference Samples Data 


As44  Gartrellite © PoCuFe**(AsO,).(OH)-H»O 
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Locality: Berezovskoe gold deposit, near Ekaterinburg, Middle Urals, Russia. 
Description: Greenish-yellow, massive, in the association with duftite, carminite and fornacite in 


oxidized ore. Identified by electron microprobe analysis and powder X-ray diffraction pattern. 
Wavenumbers (cm *): 3100, 2950, 2750sh, 2300w, 990, 882, 810sh, 800s, 471s. 


As45 Gartrellite | PoCuFe**(AsO,).(OH)-H,O 
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Locality: Anticline deposit, Mineral Claim 84, near Ashburton Downs homestead, Western 
Australia, Australia (type locality). Contains admixture of hydrous sulphate (the bands at 3,410, 
1,620, 1,172, 1,081, 1,015, 632, 618, 599 cm‘). 

Description: Yellow, massive, in the association with chenevixite. 

Wavenumbers (cm~'): 3390sh, 3400, 3050, 2780, 2340w, 1930w, 1810sh, 1620, 1540sh, 1172, 
1081, 1015sh, 887, 801, 770sh, 695w, 632w, 610w, 473s. 
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As46 Hedyphane = Pb3Ca>(AsO,)3Cl 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden 
(type locality). 

Description: Yellow, massive, in skarn. The empirical formula is (electron microprobe) 
Pb3 2Ca1 s[(AsO4)2.9(PO4)o.1]}Clo.95(OH)o.05. 

Wavenumbers (cm *): 1065w, 988w, 968w, 864s, 825sh, 803s, 600sh, 560sh, 444, 393. 


As47 Hornesite Mg3(AsQO,)2°-8H2O 
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Locality: Belorechenskoe deposit, 70 km S. from Maikop, Northern Caucasus, Russia. 

Description: White powdery aggregate. Confirmed by electron microprobe analysis and powder 
X-ray diffraction pattern. 

Wavenumbers (cm): 3470, (3380), 3135, 3040s, 1675, 1620, 1577, 890sh, 843s, 802s, 698, 675sh, 
557, 497, 457s, 420. 


1576 2 IR Spectra of Minerals and Reference Samples Data 


As48  Parasymplesite Fe**3(AsO,)-8H»O 
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Locality: Belorechenskoe deposit, 70 km S. from Maikop, Northern Caucasus, Russia. 


Description: Aggregates of green-brown needle-like crystals. Identified by electron microprobe 


analysis and powder X-ray diffraction pattern. 
Wavenumbers (cm *): 3460, 3110s, 1610, 833s, 783s, (575w), 490, 445, 417. 


As49 Symplesite Fe**;(AsO4)>-8H»O 
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Locality: Khovu-Aksy, Tuva, Russia. 

Description: Radiated aggregates of light blue long-prismatic crystals to 0.05 x 0.5 mm. 
The empirical formula is (electron microprobe) (Fez 57Nig 24C09 17)(ASO4)2 99'NH20. 

Wavenumbers (cm *): 3470s, 3250sh, 3090s, 1655, 1625, 1575, 1400w, 831s, 781s, 660w, 606w, 
540, 452. 
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As50 Ferrisymplesite — Fe°*;(AsO,4)2(OH)3-5H»O 
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Locality: Khovu-Aksy, Tuva, Russia. The empirical formula is (electron microprobe) 
(Fe, sCop gAlo 2Nio.1Cag.1)(ASO4)2.9((OH),:-nH2O. Probably contains admixture of erythrine (weak 
lines at 8.1, 6.79, 4.45, 3.95, 3.26, 3.04, 2.76, 2.49 A in the powder X-ray diffraction pattern). 

Description: Brown spherulites (pseudomorphs after symplesite) to 0.5 mm. 

Wavenumbers (cm '): 3420sh, 3360s, 3140s, 3000sh, 1645sh, 1615, 1575w, 821s, 780sh, 530sh, 
475, 405. 


As51 Roselite-P_ Ca Co(AsO⁄)2:2H20 
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Locality: Bou-Azzer, near Tazenakht, Morocco. 

Description: Crimson split crystals to 3 mm in the association with erythrite, wendwilsonite, 
cobaltaustinite and heterogenite. Identified by morphological features, IR spectrum and semiquan- 
titative electron microprobe analysis. 

Wavenumbers (cm *): 3170sh, 2870s, 2425, 2265, 1860w, 1650w, 1545, 982, 910sh, 860sh, 843s, 
800s, 530w, 431s. 


1578 2 IR Spectra of Minerals and Reference Samples Data 


As52 Erythrite = Co3(AsO,4)2:8H2O 
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Locality: Bou-Azzer, 30 km of Tazenakht, Morocco. 

Description: Crimson prismatic crystals to 1 mm long in the association with roselite-beta, 
wendwilsonite, cobaltaustinite and heterogenite. The empirical formula is (electron microprobe) 
(Cor 3Mgo.sNio.2)(ASO4)2.9°7H20. 

Wavenumbers (cm *): 3442, 3160s, 3028s, 2280sh, 1900w, 1660sh, 1577, 885, 822s, 782s, 710sh, 
566, 494, 454, 417. 


As53 Schultenite PbH(AsOQ,) 
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Locality: Eduard mine, Jachymov, Krusné Hory Mts. (Ore Mts.), Bohemia, Czech Republic. 

Description: White, powdery. Confirmed by semiquantitative electron microprobe analysis. 

Wavenumbers (cm '): 2940w, 2750sh, 2130w, 1650, 1390w, 1270sh, 1080sh, 1025w, 810s, 752, 
463, ~375. 
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As54 = Arsendescloizite §=PbZn(AsO,)(OH) 
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Locality: Mina Ojuela (Ojuela mine), Mapimi, Durango, Mexico. 
Description: Grey-green crust on rock. Identified by semiquantitative electron microprobe analysis. 


Wavenumbers (cm 7‘): 3200, 3150sh, 947, 836s, 782s, 551w, 506, 430, 399s. 


As55 Hornesite Mg3(AsOx,)2°-8H2O 
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Locality: Ste Marie-aux-Mines mining area, Vosges mountains, Alsace, France. 
Description: White spherulites in the association with calcite on ore. Identified by semiquantitative 


electron microprobe analysis. 
Wavenumbers (cm *): 3475s, 3130s, 3040s, 2400w, 2270w, 2200sh, 1850sh, 1670sh, 1575, 1475, 
1005sh, 890sh, 843s, 804s, 698, 551, 498, 460s, 410. 
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As56 Conichalcite © CaCu7*(AsO,)(OH) 
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Locality: Hagendorf, Waidhaus, Oberpfalz, Bavaria, Germany. 

Description: Grass-green semitransparent crust on rock. Contains admixture of PO,°~ groups 
(the band at 1,050 cm™'). 

Wavenumbers (cm '): 3200, 1610w, 1450, 1400, 1050, 935, 847s, 831s, 805s, 795sh, 569, 
447s, 420sh. 


As57 Segnitite © PbFe°*;H(AsO,)>(OH)< 
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Locality: Baccu Locci, California, USA. 

Description: Olive green crust on schist. The empirical formula is (electron microprobe) 
Pb: oFe2.4Alo.4Cu0.3[(As04)1.4(S04)0.4(PO4)0.1 (0H,H20)6. 

Wavenumbers (cm~*®: 3320sh, 3030, 1640w, 1155sh, 1085s, 1000sh, 850s, 818s, 805sh, 687w, 
610sh, 595, 528s, 467s. 


2.13 Arsenates, Arsenites and Sulfato-Arsenates 1581 


As58 Segnitite © PbFe°*;H(AsO,)2(OH)¢ 
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Locality: Gestoso mine, Serra da Freita, Arouca, Aveira district, Portugal. 

Description: Brown-green crust on rock in the association with carminite, beudantite and mimetite. 
The empirical formula is (electron microprobe) Pb, 9(Fes 5Alo.5)[(AsO4), 5(PO4)0.3(SO4)o.15 
(S104)o.05](OH,H20)e. 

Wavenumbers (cm~ *): 3300, 3150sh, 3040, 2950, 2750sh, 1645w, 1560w, 1470w, 1150sh, 1075s, 
996, 860s, 805s, 685, 612w, 517s, 468s. 


As59  Carminite PbFe°*,(AsO,)2(OH)> 
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Locality: Gestoso mine, Serra da Freita, Arouca, Aveira district, Portugal. 

Description: Red crust on rock in the association with segnitite, beudantite and mimetite. The 
empirical formula is (electron microprobe) Pb, og(Fe;.7¢6Alp.;2Cup.0g)[(ASO4)1.70(PO4)o. 19 
(S104)0.04(SO4)o.02](OH,H20)>. 

Wavenumbers (cm_'): 3180, 3090, 3000, 2830, 2660. . ., 1800w, 1550w, 1140w, 1068w, 1020, 977, 
869s, 820sh, 807s, 756s, 596, 460s, 445sh. 
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As60 Mimetite Pb5(AsO,)3Cl 
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Locality: Dry Gill mine, Caldbeck Fells, Cumbria, England, estoso mine, Serra da Freita, Arouca, 
Aveira district, Portugal. 

Description: Yellow imperfect short-prismatic crystals in the association with hollandite. P-bearing 
variety. The empirical formula is (electron microprobe) Pbs o[(AsO4)2 ;(PO4)o.9]Cl, 0 

Wavenumbers (cm~!): 998s, 958s, 923, 815sh, 806s, 786s, 568, 539, 420sh, 402. 


As61  Beudantite PbFe**3(AsO,)(SO,)(OH)¢ 
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Locality: Gestoso mine, Serra da Freita, Arouca, Aveira district, Portugal. 

Description: Brown crust on rock in the association with carminite, segnitite, mimetite and 
lepidocrocite. The empirical formula is (electron microprobe) Pb, .(Fe27Alo3)[(AsO4)1.2 
(PO4)0.2(S04)0.6](OH,H20)6. 

Wavenumbers (cm~ *): 3335, 2930, 1620w, 1452w, 1337w, 1166, 1100sh, 1068s, 1021, 996, 855, 
806s, 788w, 625, 513s, 470s, 435. 
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As62 Guérinite CasH>(AsO4)4:-9H,O 
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Locality: Wechselschacht, Richelsdorfer Gebiet (Richelsdorf region), 15 km E of Bebra, Hessen, 


Germany. 
Description: White. Confirmed by IR spectrum. 
Wavenumbers (cm): 3490, 3220s, 1655, 1590, 1270w, 1195w, 1120w, 905sh, 875s, 844s, 822s, 


773, 703, 600sh, 435, 407s. 


As63 Duftite =PbCu(AsO,)(OH) 
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Locality: Berezovskoe gold deposit, near Ekaterinburg, Middle Urals, Russia. 

Description: Olive green veinlet. 

Description: Identified by powder X-ray diffraction pattern. The empirical formula is (electron 
microprobe) Pbo.94Cao.04CU1 03[(As014)0.88(PO4)0.10(CrO4)0.021(0H). 

Wavenumbers (cm ‘): 3200, 1010sh, 990, 910, 821s, 809s, 756s, 526, 514, 441, 405. 


1584 2 IR Spectra of Minerals and Reference Samples Data 


As64  Dussertite BaFe3(AsO,.).(OH,H>O)¢ 
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Locality: Grube Clara (Clara mine), Oberwolfach, Schwarzwald (Black Forest) Mts., Baden- 
Württemberg, Germany. 

Description: Green spherulites on quartz. 

Wavenumbers (cm~ *): 3510, 3400, 3180, 1820w, 1600w, 1215sh, 1187, 1091, 1012w, 900sh, 873s, 
860s, 810, 739w, 600, 577, 500, 467. 


As65  Johnbaumite  Ca;(AsQ,)3(OH) 
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Locality: Solongo deposit, Transbaikal Region, Buryatia, Russia (core of a borehole). 

Description: Light-pink massive, in the association with kurchatovite, fedorovskite, frolovite and 
ludwigite. Identified by electron microprobe analysis and powder X-ray diffraction pattern. 
The empirical formula is (electron microprobe, the content of H2O by TGA data, Z = 1) 
Cajo.16Mno 0s[(ASO4)s.80(PO4)0.04(S104)0.04(SO.4)0.03](OH)0.32Clo.7700.32F 0. 18-0.12H20. 

Wavenumbers (cm): 3496w, 3445w, 1465w, 1415w, 1150, 1131, 1102, 1015sh, 955, 875s, 850sh, 
837s, 638w, 624w, 616w, 520sh, 458s, 410. 
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As66 Durangite NaAl(AsO,)F 


1.0 
0.8 
oO 
oO 
S 
io) 
= 
s 
S 0.6 
ao] 
$ 
= 
0.4 


500 1000 1500 2000 3000 3500 4000 
Wavenumber (cm`’) 
Locality: Barranca tin mine (near Coneto), Durango, Mexico (type locality). 


Description: Orange crystals. 
Wavenumbers (cm~!): 1080sh, 1010sh, 920s, 854s, 755sh, 558, 546, 532, 427. 


As67 Zdenékite © NaPbCus(AsO,)4Cl-5H 20 
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Locality: Cap Garonne mine, near Le Pradet, Var, France (type locality). 
Description: Light blue spherulites. 
Wavenumbers (cm): 1092, 1022, 925, 870sh, 837s, 792s, 537, 475, 440s. 
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As69 Yvonite Cu(AsO30OH)-2H»,O 
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Locality: Salsigne mine, Montagne Noire, 15 km north of Carcassonne, Aude department, France 
(type locality). 

Description: Light blue spherulites (to 0.25 mm) in the association with pushcharovskite and 
geminite. 

Wavenumbers (cm~ *): 3380s, 3100sh, 1622, 1560sh, 1520w, 900sh, 870sh, 832s, 800sh, 755, 710w, 
537, 489, ~435. 


As70 ~=Cobaltlotharmeyerite Ca(Co,Fe** ,Ni)>(AsO,)2(OH,H>0)> 
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Locality: Roter Berg mining area, near Schneeberg, Saxony, Germany (type locality). 

Description: Brown crystal with red streak. The empirical formula is (electron microprobe) 
Cay .00(C00.63F eo. s6Nio.46Al0.20ZNo.02Mno 01 )(ASO4)2.00(OH,H20)>. 

Wavenumbers (cm~!): 3450, 1645, 1014w, 911, 822s, 793s, 765sh, 647w, 525sh, 466s. 
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As71 Cornubite Cus(AsO,)2(OH)4 
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Locality: Tarot, Zeravshan range, Tajikistan. 
Description: Dark green spherulites. 


Wavenumbers (cm '): 3290, 3100sh, 2980sh, 1620w, 1083w, 964, 919, 822s, 797s, 480sh, 460s. 


As72 Cobaltaustinite ©CaCo(AsO,)(OH) 
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Locality: Dome Rock copper deposit, 42 km N of Mingray, South Australia, Australia (type locality). 

Description: Dark green crusts. Identified by IR spectrum. 

Wavenumbers (cm): 3285, 1655w, 1575w, 1075w, 1030sh, 974, 918, 842s, 830sh, 797s, 775sh, 
650sh, 587w, 535, 516, 455s, 418. 
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As73 Koritnigite ZnH(AsO⁄)-H20 
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Locality: Jáchymov, Bohemia, Krušné Hory Mts. (Ore Mts.), Czech Republic. 
Description: Pink spherulites. The empirical formula is (electron microprobe) (Zno.g6C00.15sMno.01) 


Ho.96(ASO4)1.00°7H20. 
Wavenumbers (cm~!): 3480, 3270sh, 3175s, 3060sh, 2780, 2350, 1647, 1565, 1308, 1053w, 880sh, 


853s, 825s, 767s, 650sh, 497, 425sh, 447, 395. 


As75  Clinomimetite Pb;(AsQO,)3Cl 
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Locality: Johanngeorgenstadt, Erzgebirge, Sachsen, Germany (type locality). 
Description: Yellow prismatic crystal. The empirical formula is (electron microprobe) 


Pbs o3[(As0O4)2.98(P0O4)0.02]Clo.9500.05. 
Wavenumbers (cm~!): 1002w, 985w, 954w, 816s, 806s, 784s, 620sh, 408, 398. 


2.13 Arsenates, Arsenites and Sulfato-Arsenates 1589 


As76 Kankite Fe°*(AsO,)-3.5H»O 
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Locality: Kank, 5 km N of Kutna Hora, Bohemia, Czech Republic (type locality). 
Description: Green-yellow spherulites. Identified by IR spectrum. 


Wavenumbers (cm ‘): 3515, 3370sh, 3207s, 3110sh, 1622, 1455w, 1074w, 885sh, 833s, 808s, 
755sh, 491, 460sh. 


As77 Tyrolite CO3-free = Ca,Cu**o(AsOx)4 (OH) 9: 10H20 
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Locality: Bolivia mine, Nevada, USA. 

Description: Green radial aggregates of prismatic crystals. 

Wavenumbers (cm): 3480, 3425, 3380, 3020, 1613, 1080sh, 1030, 940sh, 875sh, 853s, 806s, 667, 
603w, 535sh, 500sh, 467, 430sh. 
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As78 Karibibite Fe°*,As°*,(O,OH)o 
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Locality: Belaya Gora, Kalba Range, Kazakhstan. Investigated by A.V. Voloshin. 
Description: Yellow powdery in the association with schneiderhohnite; pseudomorph after lollingite. 
Wavenumbers (cm "): 3200sh, 3010, 1555w, 940sh, 900sh, 840sh, 808s, 760sh, 591, 544w, 492, 460. 


As79  Clinoclase Cu7*3(AsO,)(OH)3 
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Locality: Wheal Gorland, Gwennap, Cornwall, England, UK (type locality). 
Description: Green radial axial aggregates of prismatic crystals. Identified by powder X-ray diffrac- 


tion pattern. 
Wavenumbers (cm): 3550, 3335s, 1115, 1082, 986, 862s, 833s, 790sh, 776s, 727, 615, 549, 
525, 490sh, 473s, 460s, 409w. 
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As80 Carminite PbFe°*,(AsO,)>(OH)> 
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Locality: Benjamin Hill, Sonora, Mexico. 
Description: Red crystals. Investigated by A.F. Bushmakin. 


Wavenumbers (cm ‘): 3420w, 3375w, 3200w, 2700 (broad), 2210w, 1620w, 1532w, 1146, 1083, 
979, 864s, 821s, 799s, 761s, 590, 460sh, 447s. 


As81  Krautite © Mn**[(AsO3(OH)]|-H5O 
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Locality: Jáchymov, Bohemia, Krušné Hory Mts. (Ore Mts.), Czech Republic. 

Description: Pink, massive. The empirical formula is (electron microprobe) (Mno 48N1o.20ZN0.16C00.08 
M2o.0o5F€0.02)LAsO3(0H)]:-nH20. 

Wavenumbers (cm~ +): 3455s, 3340s, 2760sh, 2350 (broad), 1655, 1575sh, 1460w, 1300, 850sh, 
835s, 810sh, 766s, 490, 423. 
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As82 Kaatialaite © Fe°*(H,AsO,)3-5H>O 
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Locality: Jáchymov, Bohemia, Krušné Hory Mts. (Ore Mts.), Czech Republic. 


Description: White, powdery. 
Wavenumbers (cm™*: 3210, 3035, 2850sh, 2400, 1685sh, 1640, 1427, 1215w, 1145, 864s, 850s, 
801, 760sh, 468, 406w, 376w. 


As83 ~=Cobaltkoritnigite =Co[AsO3(OH)]-H2O 
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Locality: Tunaberg, 14 km southwest of Nykoping, Sweden. 

Description: Pink spherulites forming crusts on cobaltite crystals, in the association with aplowite. 
The empirical formula is (electron microprobe) (C09 .37Mo 97Nio.o4ZNo.03)=:1.01. ASO3(OH)]-H20. 

Wavenumbers (cm ‘): 3460, 3265, 3050, 2800, 2390, 2275, 1630, 1540sh, 1335w, 1304w, 1270sh, 
830s, 815sh, 780sh, 709, 660sh, 610sh, 495, 453s, 425sh, 400sh. 
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As84 Caryinite NaCa,Mn>(AsQ,)3 
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Locality: Tradgardsvarpen, Langban deposit, Bergslagen ore region, Filipstad district, Värmland, 
Sweden (type locality). 
Description: Brownish-red, massive, in the association with pyroxene, Mn-bearing phlogopite 


and calcite. 
Wavenumbers (cm~!): 1020sh, 860sh, 834s, 800s, 440sh, 421s, 412s. 


As85 Kottigite Zn3 (AsQO,)>: 8H,O 
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Locality: Mina Ojuela (Ojuela mine), Mapimi, Durango, Mexico. 

Description: Dark green crystals to 2 mm. Identified by semiquantitative electron microprobe 
analysis and IR spectrum. 

Wavenumbers (cm~ *): 3340sh, 3210, 1630, 847s, 775s, 543, 485, 460, 429s. 


1594 2 IR Spectra of Minerals and Reference Samples Data 


As86 Kankite Fe°*(AsO,)-3.5H»O 
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Locality: Munzig, Saxony, Germany. 
Description: Greenish crusts, in the association with scorodite and zýkaite. Identified by IR spectrum. 


Wavenumbers (cm~ *): 3500, 3340, 3210, 1625, 1570sh, 1460sh, 1180w, 1076, 880sh, 835s, 808s, 
612w, 492, 460sh, 365s. 


As87 Cornwallite Cu™*;(AsO4)(OH), 
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Locality: Horný Bartolomei hallery, Novoveská Huta, Spisska Nova Ves, Slovakia. 

Description: Green colloform crust, in the association with other copper arsenates. Poor-crystallized 
H,O-bearing variety. 

Wavenumbers (cm~ *): 3570sh, 3520sh, 3410, 3320sh, 2900sh, 1615, 1075sh, 997, 900sh, 835s, 
778s, 546s, 471s. 
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As88 Duftite §©=PbCu(AsO,)(OH) 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia (type locality). 
Description: Olive green, massive. The empirical formula is (electron microprobe) (Pbo.6;Cao.39) 


Cu, ool(ASO4)o0.96(PO4)0.04](OH). 
Wavenumbers (cm): 3145, 2980sh, 1445w, 1405sh, 1360sh, 1052, 1025w, 925w, 839s, 800sh, 
780s, 561, 448, 407, 389s. 


As89  Conichalcite © CaCu**(AsO,)(OH) 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia. 

Description: Green crystals to 1 mm. Identified by IR spectrum. 

Wavenumbers (cm~'): 3140s, 3050sh, 2940sh, 1815w, 1616w, 1060, 933, 848s, 816s, 789s, 775sh, 
710sh, 571, 542w, 462, 450sh, 425, 400. 
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As90 + Mecnearite NaCasH.(AsO,);-4H,O 
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Locality: Grube Gottes, Sainte-Marie-aux-Mines, Vosges, France (type locality). 
Description: White spherule with radiated constitution. 


Wavenumbers (cm~ *): 3360, 3180sh, 1700sh, 1660sh, 1640, 1013w, 905sh, 891, 861s, 846s, 811, 
796, 717, 616w, 454, 420. 


As91 Mimetite Pb5;(AsO⁄)Cl 
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Locality: M’Fouati, Reneville, Congo. 

Description: Yellow split crystals to 0.5 mm in the association with wulfenite. Identified by 
semiquantitative electron microprobe analysis (contains only Pb, As, Al and trace amounts of P). 

Wavenumbers (cm~!): 1003w, 960w, 817s, 805s, 784s, 418, 410s, 373. 
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As94 = Zincolivenite ©CuZn(AsO,)(OH) 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia. 

Description: Olive green. The empirical formula is (electron microprobe) (Cu, »Zno g)(AsO4)(OH). 
Wavenumbers (cm ‘): 3482, 3420sh, 1610w, 860s, 840s, 815, 788, 537, 454. 

As95 Legrandite Zn>(AsO,)(OH)-H,O 
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Locality: Mina Ojuela (Ojuela mine), Mapimi, Durango, Mexico. 

Description: Yellow transparent long-prismatic crystal (2 cm in length) in the association with 
adamite. 

Wavenumbers (cm ~'): 3570, 3350sh, 3297s, 3100, 2900sh, 2600sh, 2400sh, 1680sh, 1614w, 
1560sh, 1035, 923, 907, 878s, 860sh, 821s, 790s, 760sh, 655, 615sh, 512s, 485, 454. 


1598 2 IR Spectra of Minerals and Reference Samples Data 


As96  Lavendulan NaCaCu**;(AsO,)4Cl-5H»O 
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Locality: Pastrana Murcia, Spain. 
Description: Blue-green crust. Confirmed by qualitative electron microprobe analysis. 


Wavenumbers (cm "): 3530w, 3425w, 3275, 3195, 1622, 1580w, 1000sh, 927, 875sh, 838s, 815sh, 
790s, 760sh, 538, 482, 440. 


As97 Lammerite  Cu;(AsQO,)> 
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Locality: North Breach of the Great Fissure Tolbachik volcano, Kamchatka peninsula, Russia. 


Description: Green crystals. Identified by powder X-ray diffraction pattern. 
Wavenumbers (cm *): 1148w, 1000sh, 877, 843s, 800s, 599, 590sh, 516s, 479s, 456. 


2.13 Arsenates, Arsenites and Sulfato-Arsenates 1599 


As98 Liroconite © Cu**,Al(AsO,)(OH),-4H»O 
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Locality: Wheal Gorland, Cornwall, England, UK (type locality). 
Description: Blue-green crystal. PO,-rich variety. 


Wavenumbers (cm~*): 3496s, 3300s, 3240sh, 1633, 1184w, 1097, 1022s, 942w, 885, 825s, 799s, 
635, 573, 524s, 466, 410w. 


As99 Magnussonite Mn**;As°*;09(OH,Cl) 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden (type 
locality). 

Description: Green grains in skarn, in the association with hausmannite, dolomite, diopside, serpen- 
tine. OH-poor variety. Identified by the powder X-ray diffraction pattern. 

Wavenumbers (cm): 3420sh, 3320w, 825, 769, 656s, 609s, 442s. 


1600 2 IR Spectra of Minerals and Reference Samples Data 


As100  Mixite BiCu2*¢(AsO,)3(OH).-3H,O 
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Locality: Schmiedestollen, Wittichen, Schwarzwald (Black Forest) Mts., Baden-Württemberg, 
Germany. 


Description: Green, fibrous. Confirmed by the qualitative electron microprobe analysis. 
Wavenumbers (cm~ *): 3475, 3305, 1645w, 986w, 880sh, 863, 838s, 793s, 532s, 497, 463, 425. 


As101 = Lindackerite =Cus(AsO30H)2(AsO4)2(OH)4:10H20 
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Locality: Elias mine, Jachymov, Krusné Hory Mts. (Ore Mts.), Bohemia, Czech Republic 
(type locality). 
Description: Green crusts in the association with lavendulan. Identified by powder X-ray diffraction 


pattern. 
Wavenumbers (cm~!): 3380s, 3260sh, 1630, 837s, 815sh, 775sh, 539, 463. 


2.13 Arsenates, Arsenites and Sulfato-Arsenates 1601 


As102 Lavendulan NaCaCu**;(AsO,)4,Cl-5H>O 
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Locality: Serpieri mine, Agios Konstantinos, Lavrion mining District, Attiki (Attika, Attica) Prefec- 
ture, Greece. 

Description: Blue crusts, in the association with serpierite. The empirical formula is (electron 
microprobe) Ko o6Nao.74C aq o5(Cu4.62Feo,. 17ZN9.09Alo.07)[(ASO4)3.30(PO4)o.11 Chi 10-220. 

Wavenumbers (cm~ *): 3600sh, 3500sh, 3430s, 3300sh, 1623, 1023, 928, 875sh, 839s, 815s, 790s, 
541, 484, 441, 398. 


As103 Lemanskiite NaCaCus(AsO,)4Cl-5H,O 
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Locality: Abundancia mine, El Guanaco gold province, Antofagasta, Chile (type locality). The 
empirical formula of the holotype sample is Na; o4Ca1 00CUs5 01 (AsO3)4.00Clo.96(0H)0.11:4.93 H20. 

Description: Aggregate of bright blue crystals in the association with lammerite and olivenite. 

Wavenumbers (cm ‘): 3550, 3290, 1640sh, 1615, 1340w, 917, 846s, 820s, 792s, 730sh, 543, 
486, 449. 


1602 2 IR Spectra of Minerals and Reference Samples Data 


As104 = Bayldonite Cus3PbO(AsO30H)(OH)> 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia. 

Description: Green, massive. Identified by IR spectrum. The empirical formula is (electron micro- 
probe) Cuz 9ZNno.;Pbp 9O0(AsO30H)2(OH,H20)> 

Wavenumbers (cm~ *): 3400w, 3250sh, 2510, 2150w, 1975, 1630sh, 1480sh, 1176, 1116, 1080sh, 
1051, 866, 839, 813s, 778s, 741s, 590, 558, 470, 432. 


As105 Duftite =PbCu(AsO,)(OH) 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia (type locality). 

Description: Olive green crusts in the association with mimetite and malachite. The empirical 
formula is (electron microprobe) Pbop g5Cag.2Cuy o[(ASO4)9.95(PO4)0.05](OH,O). 

Wavenumbers (cm *): 3160, 983, 911, 818s, 804s, 752s, 525, 509, 435sh, 395. 


2.13 Arsenates, Arsenites and Sulfato-Arsenates 1603 


As106  Cornwallite © Cu**;(AsO,).(OH), 
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Locality: Saxony, Germany. 

Description: Green crusts, in the association with malachite. PO,-bearing variety. Identified by 
powder X-ray diffraction pattern. 

Wavenumbers (cm): 3390, 3333, 1097, 1024, 978, 947w, 887s, 864s, 832s, 815sh, 779s, 599w, 
547, 515, 470, 455. 


As107 Conichalcite © CaCu?*(AsO,)(OH) 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia. 

Description: Green split crystals to 0.5 mm forming crusts. Identified by IR spectrum. Pb-rich 
variety. The empirical formula is (electron microprobe) Cag 64Pb9.39CUg.92Ho .19[(ASO4)o.93 
(PO4)o.07](OH). 

Wavenumbers (cm~ *): 3185, 1970, 1108, 1047, 1010sh, 841s, 808s, 783s, 745sh, 585, 558, 467s, 
440, 415. 


1604 2 IR Spectra of Minerals and Reference Samples Data 


As108  Arsenocrandallite CaAl;(AsO,).(OH,H2O).¢ 
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Locality: Christiana mine No. 132, Kamariza mines, Agios Konstantinos, Lavrion mining District, 
Attiki (Attika, Attica) Prefecture, Greece. 

Description: Light grey crusts, in the association with attikaite, olivenite and conichalcite. Sr-rich 
variety. The empirical formula is (electron microprobe) (Cao55Sto.45)(Alo.7Fep.2Cug 1) 
[(AsO4)1.4(PO4)0.4(S104)o.2](OH,H20)6¢. 

Wavenumbers (cm “): 3540sh, 3465, 3330, 3170, 1650, 1477w, 1407w, 1195, 1109s, 1037s, 880s, 
625sh, 585s, 475sh, 402w. 


As109  Pushcharovskite Cu(AsO30H)-H,O 
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Locality: Salsigne, Aude, France. 

Description: Light blue powdery, in the association with yvonite. Identified by IR spectrum. 

Wavenumbers (cm ‘): 3515w, 3250, 2950sh, 2850sh, 2360, 1620, 1565sh, 1392w, 1300w, 1120w, 
875sh, 830s, 800sh, 741, 533, 465. 


2.13 Arsenates, Arsenites and Sulfato-Arsenates 1605 


As110 = Olivenite = Cu,(AsO,)(OH) 
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Locality: Lubietova-SvitoduSka, near Banská Bystrica, Slovakia. 


Description: Dark green crystals to 0.5 mm on ore. The empirical formula is (electron microprobe) 


Cu, s9ZNog,o6F€o.03[(ASO4)o0.95(PO4)0.05](OH). 
Wavenumbers (cm~!): 3400, 1095sh, 1085, 1033, 975sh, 944, 863s, 824s, 791s, 630w, 596w, 542s, 


488, 449. 


Asl11 Pharmacolite CaH(AsO,)-2H,O 
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Locality: Hartenstein, Saxony, Germany. 

Description: Colourless crystals in the association with rosslerite. Identified by powder X-ray 
diffraction pattern. 

Wavenumbers (cm ‘): 3528, 3450, 3250sh, 3190, 2950sh, 2305w, 1720sh, 1652, 1490w, 1265sh, 
1186, 897s, 862s, 835sh, 710, 670sh, 534w, 445, 415, 395, 377. 


1606 2 IR Spectra of Minerals and Reference Samples Data 


As112___—Roselite-B Ca Co(As0O⁄4)2:2H20 
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Locality: Ambed-3, Bou-Azzer ore region, Morocco. 

Description: Pink split crystals to 2 mm in the association with erythrite. Identified by powder X-ray 
diffraction pattern and electron microprobe analysis. 
The empirical formula is Ho.o4Ca1 .00(C00.51N10.29M80.18(AsO3)2.001nH20. 

Wavenumbers (cm~ *): 3405w, 2870, 2430w, 2270w, 1700w, 1640w, 1540, 986, 868s, 843s, 796s, 
600sh, 432s. 


As113 Picropharmacolite =Ca,Mg(AsO30OH)>, (AsO 4)2:11H O 
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Locality: Belorechenskoye deposit, 70 km south of Maikop, Caucasus, Russia. 

Description: White acicular aggregate, in the association with hornesite. Identified by IR spectrum. 

Wavenumbers (cm~ *): 3610w, 3420sh, 3345s, 3200, 3020sh, 1650sh, 1625, 1565w, 1025w, 912, 
889s, 851s, 836s, 803s, 718, 458, 423. 


2.13 Arsenates, Arsenites and Sulfato-Arsenates 1607 


As115  Svabite Ca;(AsQO 4)3F 
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Locality: Långban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden. 

Description: White veinlet in tilasite aggregate, in the association with calcite. The empirical formula 
is (electron microprobe, OH calculated) (Ca4.88Mno.07F€0.03)[(AsO3)2.92(S503)0.0s(PO3)0.03] 
Fo.44(OH)o.33Clo.23. 

Wavenumbers (cm *): 3510w, 3460w, 1079w, 1043w, 1027w, 877, 852s, 839s, 599w, 580w, 451, 
430sh, 412. 


As118 Richelsdorfite © Ca,Cu**,Sb°*(AsO4)4Cl(OH)¢:-6H»O 
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Locality: Richelsdorf, Hessen, Germany (type locality). 

Description: Blue radiated aggregate. Confirmed by qualitative electron microprobe analysis. 

Wavenumbers (cm ‘): 3530, 3300, 2940sh, 2640sh, 1660, 1615sh, 1161, 1107, 1031, 931, 881, 
850sh, 825s, 797s, 605, 540, 483, 436. 


1608 2 IR Spectra of Minerals and Reference Samples Data 


As119 Bergslagite ©CaBe(AsO,)(OH) 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden 
(type locality). 

Description: Light yellowish-grey, with a greasy lustre. Massive. Associating minerals are calcite, 
svabite. Shows light blue luminescence under short-wave UV irradiation. Identified by IR spec- 
trum. The strong band at 750 cm™' is assigned to Be-O stretching vibrations. The weak bands 
given in parentheses are due to admixture of adsorbed water (3,420 and 1,630 cm’). 

Wavenumbers (cm *): 3574, (3420w), (1630w), 941, 911, 878s, 861s, 835sh, 818s, 750s, 688, 659, 
570, 540w, 482, 465sh, 447, 395. 


As120 Turneaureite Ca;(AsQ,)3Cl 
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Locality: Solongo boron deposit, Buryatia, Russia. 


Description: Lilac vein in boron ore, in the association with kurchatovite, sakhaite, frolovite and 
calcite. Identified by powder X-ray diffraction pattern and chemical composition. 


2.13 Arsenates, Arsenites and Sulfato-Arsenates 1609 


The empirical formula is (electron microprobe, F and Cl determined by wet chemical analysis, H2O 
determined by thermal data) (Cas j2Mno01)s5.13[(ASO4)2.79(PO4)o.03(S104)0.07(SO4)o.1113.00Clo.46 


(OH)o.16F0.1400.22(H20)o.04. 
Wavenumbers (cm '): 3502w, 1081w, 1053w, 1023w, 950sh, 877s, 850sh, 835s, 613w, 579w, 458s, 


407s. 


As121  Svabite Ca;(AsQO 4)3F 
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Locality: Rakten, near Ultevis, Norrbotten, Lapland, Sweden. 
Description: Light grey vein in rock, in the association with spessartite and piemontite. A P-rich 
variety; the empirical formula is (electron microprobe, OH calculated) (Ca49Mno ;)[(ASO4)25 


(PO4)o.4(S8O4)o.05(8104)0.05 ]Fo.6Clo.3(OH)o.1- 
Wavenumbers (cm *): 1080, 1060, 1030, 875s, 850sh, 839s, 603w, 585w, 453s, 411s. 


As122 ‘“Trichalcite’ Cu3(AsQO,)2-4H»,O 
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Locality: Khovu-Aksy deposit, 80 km SW of Kyzyl, Tuva, Middle Siberia, Russia. 
Description: Blue massive. Original sample investigated by L.K. Yakhontova. 


Related to strashimirite? 
Wavenumbers (cm~*): 3425, 3360, 3160sh, 2770sh, 2122, 1625, 1087w, 860sh, 837s, 815sh, 774s, 
540, 463. 


1610 2 IR Spectra of Minerals and Reference Samples Data 


As123 Fetiasite = (Fe**,Fe**,Ti);0,As°*O; 
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Locality: Gorb, Binntal, Wallis, Switzerland (type locality). 
Description: Black, with brown streak. 


Wavenumbers (cm): 1142w, 1085sh, 776s, 661s, 599, 515sh, 492w, 460, 403. 


As124 Pharmacosiderite KFe**,(AsO,)3(OH)4-6-7H5O 
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Locality: Horni Slavkov (former Schlaggenwald), Bohemia, Czech Republic. 

Description: Brownish cubic crystals. Confirmed by qualitative electron microprobe analysis. 

Wavenumbers (cm~ '): 3570sh, 3365, 3050sh, 2860sh, 2030, 1610, 1039, 830sh, 801s, 580w, 450sh, 
415s. 


2.13 Arsenates, Arsenites and Sulfato-Arsenates 1611 


As126 Ceruleite Cu,Al7(AsQ,)4(OH) 3:1 1.5H,O 
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Locality: Huanaco, Taltal, Chile (type locality). 
Description: Blue massive in the association with pharmacoalumite. Identified by IR spectrum. 


Wavenumbers (cm ‘): 3605s, 3350sh, 3310sh,3210sh, 3185, 3045, 1630w, 1059, 1041, 997, 950sh, 
930, 911s, 889s, 836s, 675, 622, 597, 572, 540s, 525sh, 495, 437w, 400w. 


As127 Schneiderhéhnite Fe**Fe**,As°*;0,3 
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Locality: Urucum mine, Galiléia Co., Minas Gerais, Brazil. 

Description: Black massive with brown streak: crust on an arsenide mineral. Identified by IR 
spectrum. The empirical formula is (electron microprobe) Fe3 2AS5 00,- 

Wavenumbers (cm~ *): 813, 782, 757, 705, 661s, 625sh, 609s, 585, 565, 534w, 498, 473, 448s, 405. 


1612 2 IR Spectra of Minerals and Reference Samples Data 


As128 Erythrite Co3(AsO,)2:8H,O 


1.0 
0.8 
(D) 
Q 
S 
io) 
= 
Z 
S 0.6 
lao) 
= 
0.4 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm’') 


Locality: Richelsdorf, 15 km east of Bebra, Hessen, Germany. 

Description: Pink spherulites to 1.5 mm in diameter in the association with cobaltkoritnigite. 
The empirical formula is (electron microprobe) (Co2.3Nio.4Mgo.3)(ASO4)2.9:2H20. 

Wavenumbers (cm *): 3447, 3175s, 3030s, 1680, 1575, 881, 828s, 785s, 710sh, 567, (530), 495, 
453, 420. 


As129 Euchroite | Cu**,(AsO,4)(OH):3H2O 
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Locality: Lubietová (former Libethen) ore belt, Western Slovenské Rudohorie Mts., Banská Bystrica 
Region, Slovakia (type locality). 

Description: Deep green semitransparent crystals in the association with malachite. Identified by IR 
spectrum. PO,-bearing variety (the bands at 1,156 1,107, 1,072, 1,035, 987, 638 and 610 cm” !}). 

Wavenumbers (cm~ ®: 3540, 3460, 3240sh, 3100, 2950, 1650, 1600sh, 1156w, 1107w, 1072, 1035, 
987, 848sh, 826s, 767s, 691, 638w, 610w, 527, 495s, 480sh, 409. 


2.13 Arsenates, Arsenites and Sulfato-Arsenates 1613 


As130 Shubnikovite © Ca,Cu**s(AsO,4)¢Cl(OH)-7H»O 
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Locality: Khovu-Aksy deposit, 80 km southwest of Kyzyl, Tuva, Middle Siberia, Russia 
(type locality). 

Description: Light blue massive. 

Wavenumbers (cm *): 3550, 3415, 3260sh, 1630, 1125sh, 1070, 1030w, 927w, 875sh, 838s, 817s, 
794s, 536, 477, 385. 


As131 Švenekite Ca(H>AsO,)> 
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Locality: Geschieber vein, Svornost shaft, 12th level, Jáchymov, Krušné Hory Mts. (Ore Mts.), 
Czech Republic. 

Description: White botryoidal crust. 

Wavenumbers (cm~ *): 3365, 2930, 2640w, 1485, 1120, 1000, 917s, 882s, 805sh, 765sh, 746, 715sh, 
590w, 532, 520sh, 450w. 


1614 2 IR Spectra of Minerals and Reference Samples Data 


As132  Sarkinite = Mn7*,(AsO,)(OH) 
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Locality: Sjogruvan mine, Grythyttan, Orebro, Västmanland, Sweden. 

Description: Orange-yellow grains in the association with welinite. Strongest lines of the powder 
X-ray diffraction pattern have d values of 6.06, 3.514, 3.168, 3.060, 2.909 and 2.660 A. 

Wavenumbers (cm '): 3507, 3380w, 1065w, 845s, 821s, 805sh, 715w, 680w, 655sh, 605w, 480, 
432, 400w. 


As133 Adamite Zn>(AsQO,)(OH) 
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Locality: Verkhnii mine, Dalnegorsk, Far East, Russia. 

Description: Green spherulites in the association with goethite and calcite. Cu-bearing variety. 
The empirical formula is (electron microprobe) (Zn; 69CUo.35Feo 04) [(ASO4)o.98(PO4)0.02](OH). 

Wavenumbers (cm~ *): 3533, 3496, 1080sh, 1040w, 875sh, 822s, 810sh, 530s, 465, (380). 


2.13 Arsenates, Arsenites and Sulfato-Arsenates 1615 


As134 Zincolivenite CuZn(AsO,)(OH) 
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Locality: Large Dump, Kamariza, Lavrion mining District, Attikí (Attika, Attica) Prefecture, Greece 
(type locality). 

Description: Green-blue prismatic crystals (to 0.7 x 2 mm) growing on the walls of cavities in ore. 
Associated minerals are goethite, jarosite, conichalcite, pharmacoalumite, arseniosiderite, 
scorodite. Holotype sample. Orthorhombic, Pnnm; a = 8.5839, b = 8.5290, c = 5.9696 A. 
Optically biaxial (—): a = 1.736, p = 1.784, y = 1.788; 2V = —30°. The strongest reflections of 
the powder X-ray diffraction pattern [d, A (I, %) (hkD] are 6.00 (54) (110), 4.860 (64) (101, 011), 
3.002 (100) (220), 2.690 (67) (310, 221, 130), 2.662 (53) (112), 2.456 (94) (311, 131), 2.437 (86) 
(202, 022). The empirical formula is (electron microprobe, HO by Penfield method) 


Cuo.94ZN1 .03F€0.02 [(ASO4)o,.98(PO4)o.02](OH)0.98(H20)o.10. 
Wavenumbers (cm): 3480, 3405sh, 1135sh, 1020w, 865s, 833s, 819s, 788s, 529s, 456, 400sh. 


As135 Scorodite Fe°*(AsO,)-2H5O 
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Locality: Svetloye deposit, Iul’ tin district, Chukotka Autonomous Area, Russia. 
Description: Greenish-grey crusts on quartz. Identified by powder X-ray diffraction pattern. 


1616 2 IR Spectra of Minerals and Reference Samples Data 


The empirical formula is (electron microprobe) (Feo 9gAlo 93)[(ASOx)o.06(SOx)o.02(S104)0 92 ]-2H2O. 
Wavenumbers (cm *): 3510, 3100sh, 3030sh, 2990, 2960sh, 1580, 1540w, 1500w, 1100w, 1050w, 
897, 825s, 808s, 727, 583, 493, 467, 439. 


As136 Dussertite BaFe°';(AsO4).(OH,H>O). 
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Locality: Schneeberg, Saxony, Germany. 

Description: Bluish-green crystals. The empirical formula is (electron microprobe) (Bag.oCao 1) 
(Fez 2Alo 6Sbo.2)[(ASO4)1.3(PO4)o.2](OH,H20)6¢. 

Wavenumbers (cm *): 3425, 3050, 1495w, 1453w, 1165w, 1077, 1008, 871s, 808s, 733, 698w, 600, 
505s, 464s, 440sh. 


As137 = Talmessite Ca,Mg(AsQO,)2:2H.O 
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Locality: Khovu-Aksy deposit, 80 km SW of Kyzyl, Tuva, Middle Siberia, Russia. 

Description: Pink massive. Identified by powder X-ray diffraction pattern. 

The empirical formula is (electron microprobe) (Caz 92Mgo.99C09 04) [(ASO4)1.97(PO4)0.03](H20,OH)>. 

Wavenumbers (cm “): 3400sh, 2940s, 2450sh, 2290, 1830w, 1620w, 1540, 1165w, 972, 915sh, 
865sh, 845s, 817s, 800s, 605sh, 525w, 430s. 
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As139 Tilasite CaMg(AsO,)F 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden 
(type locality). 
Description: Pink fine-grained aggregate. Identified by IR spectrum. 
The empirical formula is (electron microprobe) Ca; 97™Mgo.ogFeo.93Mno o2[(ASO4)9.97(PO4)0.03]F 1.05: 
Wavenumbers (cm *): 1047w, 1040w, 1025w, 875sh, 860s, 828s, 593, 521, 447s, 420sh. 


As140 Tyrolite =©CaCus5(AsO4)2(CO3)(OH)4:6H20 
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Locality: Berezovskoye deposit, Berezovsk town, Middle Urals, Russia. 

Description: Bluish-green crusts consisting of prismatic crystals. Identified by IR spectrum and 
semi-qualitative electron microprobe analysis. 

Wavenumbers (cm): 3485s, 3320s, 3160sh, 3050, 1662, 1608, 1385, 1080sh, 1028, 947, 845sh, 
811s, 672, 480sh, 468s, (425). 
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As141 = Austinite =©CaZn(AsO,)(OH) 
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Locality: Guchab, Otavi, Namibia. 

Description: Light green transparent crystals. The empirical formula is (electron microprobe) 
Cao.94(Zn0.91 Cug.og)[(ASO4)o0.33(HAsSO4)o.14(PO4)o0.03](OH). 

Wavenumbers (cm '): 3320sh, 3255, 3180sh, 1925w, 1900sh, 1785w, 1750w, 1450w, 1402w, 
1050sh, 1025sh, 976, 916, 842s, 800sh, 794s, 570w, 524, 456s, 420sh, 397s. 


As142 Allactite Mn?*7(AsO,)>(OH)¢ 
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Locality: Långban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden. 

Description: Red veinlet (2 mm thick) in skarn. Identified by powder X-ray diffraction pattern and 
qualitative electron microprobe analysis. Strongest reflections are [d, A (I, %)] 5.016 (17), 4.648 
(18), 3.712 (50), 3.287 (30), 3.231 (29), 3.049 (100), 2.926 (37), 2.676 (28). 

Wavenumbers (cm *): 3560, 3472, 3420, 3250, 1070sh, 1010, 945sh, 910sh, 885sh, 859s, 839s, 
826s, 757s, 653, 630, 590sh, 436s, 410sh. 
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As143 Fuxiaotuite Ca,Cuo(AsOxu)a(SOx)9.5(OH)o:-9H2O 
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Locality: Novoveská Huta, Spisska Nova Ves, Slovakia. 


Description: Bluish-green crust in the association with chalcophyllite. Identified by IR spectrum. 
Wavenumbers (cm~ "): 3455, 3315s, 3280sh, 3110sh, 3010, 1605, 1480sh, 1120, 1080, 1028, 845sh, 


807s, 670, 645sh, 470s, 425sh. 


As144  Clinoclase = Cu~*3(AsO4)(OH)3 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia. 

Description: Bluish-green crystals. The empirical formula is (electron microprobe) Cuz 9Zno.1 
[(As04)0.9(P014)0.05s(504)0.0s(0H,H20)3. 

Wavenumbers (cm *): 3540, 3410sh, 3335s, 3300sh, 3100sh, 1515w, 1485w, 1390w, 1114, 1082, 
1052, 1015, 987, 949w, 923w, 864s, 835s, 786s, 731, 618, 550, 528, 472s, 460sh. 
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As145 Philipsbornite PbAI;(AsO,)2.(OH,H2O)¢ 
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Locality: Glory Hole, Gold Hill, Utah, USA. 

Description: Yellowish-green, massive. SO,-rich variety, transitional to hidalgoite. 

The empirical formula is (electron microprobe)  (Pbo92Cap.o97Bag.01)(Alo.7gFeo.13M 0.10) 

[(AsO4)1.52(8O04)o.40(PO4)o.05(S10.4)0.03](OH,H20)6¢. 

Wavenumbers (cm~ *): 3435s, 3360sh, 3225sh, 3100s, 2385w, 2320sh, 1642, 1485, 1418, 1375sh, 
1197, 1105s, 1013, 864s, 625sh, 582s, 550sh, 483s, 400w. 


As146 Kankite Fe°*(AsO,)-3.5H»O 
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Locality: Horní Slavkov (former Schlaggenwald), Bohemia, Czech Republic. 

Description: Yellow massive. Identified by IR spectrum. The empirical formula is (electron micro- 
probe) (Feo.93Alo.03CU0.02ZN0.02Mno0.02)[(As04)0.94(S5014)0.06]1H20,0H)n. 

Wavenumbers (cm~ *): 3515, 3370sh, 3210s, 1650sh, 1623, 1440sh, 1073, 1025sh, 878s, 837s, 804s, 
680sh, 494, 463. 
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As147  Scorodite Fe°*(AsO,):2H»O 
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Locality: Svetloye deposit, Iul’ tin district, Chukotka Autonomous Area, Russia. 

Description: Greenish-brown massive. Nest in limonite. The empirical formula is (electron micro- 
probe) (Feo 9gCu 03) [(ASO4)o0.98(SO4)0.02]-7H20. 

Wavenumbers (cm~ *): 3515, 3120sh, 2960s, 1588, 1550sh, 1188w, 1062w, 890sh, 825s, 808s, 727, 
580, 499, 468, 440, 415. 


As148  Bendadaite Fe7*Fe°*,(AsO,)>(OH)>-4H5O 
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Locality: Lavra do Almerindo (Almerindo quarry), Linópolis, Divino das Laranjeiras county, Minas 
Gerais, Brazil (cotype locality). 

Description: Globular aggregates of yellowish-brown elongate crystals. Associated minerals are 
albite, muscovite, quartz, schörl, elbaite, löllingite, scorodite, pharmacosiderite, saléeite and 
phosphuranylite. Cotype sample. Original material of crystal structure investigation. 

Optically biaxial (+); a = 1.725(5), p = 1.755(5), y = 1.785(5). The empirical formula is (electron 
microprobe, Fe**: Fe°* ratio determined by Méssbauer data, H2O determined by Penfield method) 
(Fe**y 69Fe**o.12Mno.o4)(Fe™* 93Al0.07) (ASO4)1.62(PO4)0.38](OH) 1.324. 18H20. 

Wavenumbers (cm *): 3320s, 3250s, 3200sh, 3085sh, 2300sh, 1643, 1092, 1045sh, 1033, 995, 969, 

925w, 881s, 854, 811s, 768s, 755sh, 775sh, 650w, 620sh, 490s, 467s, 431s. 
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As149 Liskeardite (Al,Fe**)3(AsO,4)(OH)¢-5H5O 
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Locality: Penberthy Crofts mine, near St. Hilary, Cornwall, England. 

Description: White spherulitic crust on rock. The bands at 1,117 and 1,083 cm! indicate the 
presence of SO,” groups. 

Wavenumbers (cm ‘): 3560sh, 3500sh, 3390s, 3300s, 3020sh, 1657, 1645, 1117, 1083, 885sh, 840s, 
680sh, 640sh, 605s, 519. 


As150 Pushcharovskite Cu(AsO30H):-H,O 
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Locality: Jachymov, Krusné Hory Mts. (Ore Mts.), Czech Republic. 

Description: Aggregate of blue crystals. Identified by IR spectrum. 
The empirical formula is (electron microprobe) (Cup ggFeo 9g)(ASO30H)-nH20. 

Wavenumbers (cm ‘): 3505w, 3425w, 3290, 2900, 2850sh, 2380, 2250sh, 1630, 1370w, 1300w, 
1245w, 870sh, 825s, 795s, 734, 527, 463, 450sh. 
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As151 Cornwallite © Cu**;(AsO,)2(OH), 
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Locality: Mina el Guanaco, Taltal, Chile. 

Description: Green massive, in the association with quartz and halloysite. Disordered variety. 
Identified by IR spectrum. 

Wavenumbers (cm ‘): 3350, 3320sh, 3000sh, 1635w, 1465w, 1020, 980sh, 890sh, 832s, 780sh, 
535sh, 503, 465, 425sh. 


As152  Ojuelaite = ZnFe°*>(AsO4).(OH)>-4H,O 
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Locality: Kamariza mines, Agios Konstantinos, Lavrion mining District, Attiki (Attika, Attica) 
Prefecture, Greece. 

Description: Brownish-green prismatic crystals (to 0.3 x 1 mm). Associated minerals are goethite, 
jarosite, scorodite. By the IR spectrum close to isostructural arsenates arthurite and bendadaite. 
The empirical formula is (electron microprobe) (Zing. 58Feo.32Mg0 08)Fe> 2. ool (ASO4)1.96(PO)o.04] 
(OH)2:nH20. 

Wavenumbers (cm ‘): 3400sh,3235s, 2990sh, 1647, 1580sh, 1050sh, 1036, 1000sh, 880s, 850s, 
805s, 755s, 650, 497s, 470s, 415s. 


1624 2 IR Spectra of Minerals and Reference Samples Data 


As153 Talmessite [CaMg(AsO⁄4):2H20O 
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Locality: Bou Azzer deposit, Anti-Atlas, Morocco. 

Description: Lilac split crystals in the association with dolomite. Identified by powder X-ray 
diffraction pattern. Co-rich variety. 
The empirical formula is (electron microprobe) Ca, 96(M8g0.60C00.39F€0.03)(AsO4)2.00'2H20. 

Wavenumbers (cm _‘): 2880, 2420w, 2265w, 1640w, 1530, 1460sh, 972, 910sh, 865sh, 845s, 801s, 
532w, 450sh, 431s. 


As154 Smolyaninovite Co3Fe**,(AsO,4)4-11H>O 
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Locality: Khovu-Aksy deposit, 80 km SW of Kyzyl, Tuva, Middle Siberia, Russia (type locality). 

Description: Straw-yellow massive, in the association with erythrine. Authors’ sample investigated 
by the discoverer L.K. Yakhontova. 

Wavenumbers (cm ‘): 3550sh, 3400sh, 3170s, 3040sh, 1640, 1580, 990sh, 815sh, 788s, 758s, 
530, 448. 
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As155  Fahleite © CaZn;Fe**,(AsO,)¢-14H,>O 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia (type locality). 

Description: Light green massive aggregate. Close to the IR spectrum of related arsenate mineral 
smolyaninovite. Contains bands of acid species H* (1,400 cm!) and HAsO,” (2,350 cm~’). 
Ca-deficient variety. The empirical formula is (electron microprobe) Cao ;Zn5 oFe2 0Cuo.25(As0;4, 
HAsO.)6.0:2H2O. 

Wavenumbers (cm “): 3430sh, 3110s, 2980sh, 2350sh, 1625, 1560sh, 1400, 835sh, 819s, 795s, 
757s, 524, 442, 410sh. 


As156 Erythrite = Co3(AsQ,4)2:8H2O 
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Locality: Marble quarry, Verkhniy Dashkesan, Azerbaijan. 

Description: Red radiated aggregates to 0.7 mm in diameter in the association with roselite-beta and 
sphaerocobaltite. The empirical formula is (electron microprobe) (Coz 33Mgpo 4oCUp p97Mno 93 
Zno.01)(As04)2.00:nH20. 

Wavenumbers (cm ‘): 3447, 3310sh, 3175s, 3030s, 1580, 1152w, 1098w, 1002w, 881, 828s, 785s, 
715sh, 567, 492, 454, 418. 
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As157 Arseniosiderite = Ca,Fe°*;(AsO,4)30>-3H>O 
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Locality: Benjamin Hill, Sonora, Mexico. 

Description: Dark red crystals to 0.2 mm. The empirical formula is (electron microprobe) 
Cag oo(Fe2.o6Mno 05)(AS8O4)2.94(PO4)0.0602°2H20. 

Wavenumbers (cm ‘): 3555, 3200sh, 3040, 2850sh, 2300sh, 2170sh, 1615, 1550sh, 1040w, 923, 
830sh, 810s, 790s, 775sh, 636s, 582, 508s, 463s, 417s. 


As158 Xanthiosite Ni3;(AsQ,)> 
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Locality: Johanngeorgenstadt, Erzgebirge, Saxony, Germany. 
Description: Yellow, from the association with aerugite. 
Wavenumbers (cm—*): 873, 843s, 807sh, 792s, 755s, 707, 564, 490, 475, 41 0sh. 
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As159 = Arhbarite Cu,.Mg(AsO,)(OH)3 
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Locality: El Guanaco mine, Taltal, 2nd region, Chile. 

Description: Greenish-blue, massive, in the association with guanacoite, chrysocolla and enargite. 
Close to the IR spectrum of related arsenate mineral smolyaninovite. Contains bands of acid 
species H* (1,400 cm!) and HAsO,” (2,350 cm~’). Ca-deficient variety. The empirical formula 
is (electron microprobe) Cag ;Zns5 Fez 90Cug.25(ASO4,HASO4)6,9:2H20. 

Wavenumbers (cm ‘): 3505, 3450, 3335, 3175, 2950sh, 1645w, 1072w, 1033, 994, 964, 855sh, 
827s, 684, 503s, 452s. 


As160 Arsenate As160 Ca ,MnFe**,(HAsO,)¢-nH5O 
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Locality: Alberoda, Aue, Saxony, Germany. 

Description: Greenish-brown massive aggregate. The IR spectrum contains bands that could be 
assigned to acid species H* (1,407, 1,460 cm‘) and HAsO, (2,400 cm~'). The charge-balanced 
empirical formula is (electron microprobe) Hs gsCay, g8Mno g2Fe?*> 95(ASO4,HASOg)6 oo nH20. 

Wavenumbers (cm~ *): 3350s, 3200sh, 2930sh, 2400sh, 2300sh, 1680sh, 1640, 1460, 1407, 1120sh, 
997sh, 828s, 518, 472, 424s. 
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Asl61 = Irhtemite Ca,MgH>(AsO,)4:-4H2»O 


0.9 
0.7 

(D) 

QO 

S 

= 

= 0.5 

= 

N 

S 

9°) 

— 

= 
0.3 
0.1 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Sainte-Marie-aux Mines, Vosges Mts., Haut-Rhin, Alsace, France. 

Description: White spherulites with radial-fibrous structure from the association with pharmacolite. 
The empirical formula is (electron microprobe) H2,,,Ca3.95(Mgo.g5Feg, 19)(ASO4)4.19°'2H20. 
The IR spectrum contains bands of acid species H+ (1,256 cm!) and HAsO,2-— (2,500, 2,285 cm~’). 

Wavenumbers (cm *): 3380sh, 3120s, 2925s, 2500sh, 2285, 1650sh, 1598, 1485w, 1256, 998, 927, 
895s, 837s, 807s, 760sh, 460, 422s, 390sh. 


As162 Hidalgoite PbAI3;(AsO,4)(SO4)(OH)6 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia. 

Description: Brownish-green fine-grained aggregate in quartz. The empirical formula is (electron 
microprobe) Pbo.9Al2 4F€o.5sCu0.2(S04)1.1(As04)0.8(S104)0.2(0H,H20)6. 

Wavenumbers (cm~ *): 3425, 3090, 2970sh, 1680sh, 1640w, 1172, 1078s, 848s, 623s, 567s, 462. 
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As163 Segnitite © PbFe°*;(AsO,)(HAsO,)(OH), 
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Locality: Kremikovtsi open-pit mine, near Sofia, Bulgaria. 

Description: Olive green rhombohedral crystals in the association with azurite, malachite and barite. 
Investigated by I.V. Pekov. Identified by X-ray diffraction data and electron microprobe analysis. 
The empirical formula is Pb, o9Fe?*3.99( A804, HASO.4)2 o0(OH, H20). Single-crystal unit-cell 
parameters are a = 7.397(7), c = 17.086(19) A. The IR spectrum contains bands of acid species 
H* (1,375, 1,315 cm ') and HAsO, (2,685, 2,580 cm‘). 

Wavenumbers (cm _'): 2920s, 2620sh, 2090sh, 1617, 1375, 1315, 1220w, 1085, 1025sh, 853s, 797s, 
685, 514s, 467s, 435sh. 


Asl64 Tilasite = CaMg(AsQO,)F 
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Locality: “Mixed Series” formation, Babuna valley, 40 km SW of Veles, near Nežilovo village, 
Jacupica Mountains, Macedonia. 

Description: Grey twins (to several mm) from a vein hosted in dolomite marble. Associated minerals 
are nežilovite, barite, Zn-rich richterite, hematite, phlogopite, gahnite. The empirical formula is 
(electron microprobe) Cao.94M81 .06F€0.02[(As034)0.98(PO4)0.02]F0.95s(0H)o0.09. 

Wavenumbers (cm~!): 3325w, 1675w, 1500w, 1044, 1024, 862s, 829s, 595, 523, 447s, 414s. 


1630 2 IR Spectra of Minerals and Reference Samples Data 


Asl65  Hedyphane = Pb3Ca>(AsO,)3Cl 
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Locality: “Mixed Series” formation, Babuna valley, 40 km SW of Veles, near NeZilovo village, 
Jacupica Mountains, Macedonia. 

Description: Yellow grains in skarn. Associated minerals are barite, Zn-rich richterite, phlogopite, 
quartz, albite, hematite, gahnite, galena, sphalerite, franklinite. The empirical formula is (electron 
microprobe) Pb3.35Ca, 6[(AsO4)2.75(PO4)o,15(SOa)o.1]Clo.9(OH)o.;. Relatively weak bands in the 
IR spectrum correspond to the groups OH” (the range 3,200-3,500 cm~'), SO4?~ (1,057, 660, 
610 cm7') and PO,” (992, 961, 921, 577 cm’). 

Wavenumbers (cm 7"): 3465w, 3410w, 3325w, 3235w, 2870w, 1057, 992w, 961, 921w, 859s, 824s, 
797s, 690sh, 660sh, 610sh, 577w, 440s, 380s. 


As166 Sahlinite Pb, 4(AsQO,),09Cl4 
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Locality: Kombat mine, Namibia. 

Description: Orange grains in skarn. Associated minerals are britvinite and carbonates. The empiri- 
cal formula is (electron microprobe) Pb;3 6(AsO4); 5(VO4)o.2Cl4 208 95. 

Wavenumbers (cm~!): 1540w, 1422, 880, 860sh, 795s, 758s, 600w, 467, 400sh, 380s. 


2.13 Arsenates, Arsenites and Sulfato-Arsenates 1631 


As167 Dussertite BaFe°*3;(AsO,).(OH);-H,O 
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Locality: Grube Clara (Clara mine), Schwarzwald (Black Forest) Mts., Baden-Württemberg, 
Germany. 

Description: Light yellow-green. The empirical formula is (electron microprobe) Ba, _;(Fe; 9Al; 0) 
(AsO4)1.7(SO4)0.3(OH,H20)6. 

Wavenumbers (cm~ *): 3495, 3135, 1640, 1550sh, 1400w, 1175, 1090, 1040sh, 893s, 855sh, 600sh, 
560s, 474s. 


Asl68 Arsenate Asl68 Ca,(Mg,Zn)Cr4(AsO,4)2(OH))2:nH2O 
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Locality: Bou Azzer, Morocco. 

Description: Green, powdery. Amorphous. The empirical formula is (electron microprobe) 
(Cay .63Nao.22Ko.02)(Mg0.53ZMo.43Cug.o5)(Cr3.g0Feo.11Alo.08)(ASO4)2.00(OH),.-2H20. 

Wavenumbers (cm *): 3465sh, 3335s, 3220sh, 1648, 1517, 1410, 1005, 820s, 660w, 512s. 


1632 2 IR Spectra of Minerals and Reference Samples Data 


As169  Kamarizaite Fe°*;(AsO,),(OH)3:3H>O 
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Locality: Kamariza mines, Agios Konstantinos, Lavrion mining District, Attikí (Attika, Attica) 
Prefecture, Greece. 

Description: Fine-grained, porcelain-like pseudomorphs (up to 3 cm) after grains of an unknown ore 
mineral. Associated minerals are scorodite, jarosite, goethite. Holotype sample. Dmeas = 3.16 
(1) g/cm’. Optically biaxial (+), nmin = 1.825, nmax = 1.835. The empirical formula is (electron 
microprobe; H2O determined by thermogravimetry in vacuum) Cago Fe ssd AsO S Ooto 
(OH)> 74:3.27H20. 

Wavenumbers (cm): 3552, 3315s, 3115sh, 1630w, 1540sh, 1450sh, 1089, 911s, 888s, 870sh, 
835s, 808s, 614w, 540, 500sh, 478s, 429. 


As170 = Viladimirite Ca;5H»(AsOx,)4-5H5,O 
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Locality: Bou Azzer, Anti-Atlas, Morocco. 

Description: Radiated aggregates of colourless crystals to 1 mm. close to the IR spectrum of 
vladimirite from its type locality. The bands at 2,250, 1,300, 1,135 and 1,096 cm! correspond 
to acid groups. The weak band at 1,435 cm | can be due to the admixture of carbonate. 

Wavenumbers (cm ‘): 3535, 3200, 3060, 2950, 2905, 2790sh, 2250w, 1750sh, 1660w, 1570, 
1435w, 1300w, 1135w, 1096, 904s, 859s, 801s, 742, 714, 668, 644, 568w, 437s, 414, 380s. 
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As171 Jamesite Pb» Zn5Fe**s(AsOy)s 004. 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otyikoto (Oshikoto) region, Namibia. 
Description: Brownish-red clusters. The empirical formula is (electron microprobe) Pb» 9Zn> ; Fe, 6 


(AsOx)s5 90(OH,O)a. 
Wavenumbers (cm): 3380, 3230, 3120, 1580w, 950sh, 811s, 654, 484s, 443s. 


As172 Kamarizaite Fe**3(AsO,)2(OH)3-3H>O 
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Locality: Kamariza mines, Agios Konstantinos, Lavrion mining District, Attikí (Attika, Attica) 
Prefecture, Greece. 

Description: Fine-grained, brownish-yellow porcelain-like aggregate in limonite. The empirical 
formula is (electron microprobe) Fez 94(As0O4)1.87(S503)0.13,(0H);-nH30. 

Wavenumbers (cm~ *): 3558, 3380sh, 3315s, 3240sh, 3120sh, 1645w, 1540w, 1088, 903s, 889s, 
830s, 810s, 715sh, 611w, 537, 495sh, 474s, 429, 410sh. 


1634 2 IR Spectra of Minerals and Reference Samples Data 


As173 Metakéttigite | (Zn,Fe°*);(AsO,).-8(H>O,OH) 
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Locality: Ojuela mine, Durango, Mexico. 
Description: Greenish-grey radiated aggregates to 0.6 mm in the association with adamite. 


The empirical formula is (electron microprobe) (Zn, ¢6Fe;3Mgo.;)(AsO4)2 9°8(H20,OH). 
Wavenumbers (cm~ '): 3350sh, 3140s, 2350sh, 1635, 1600, 1465sh, 845s, 777s, 555, 470sh, 423. 


As174  Tooeleite — Fe°*<(AsO3)4(SO4)(OH)4-4H2O 
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Locality: US mine, Gold Hill, Tooele Co., Utah, USA (type locality). 

Description: Yellow crusts. The empirical formula is (electron microprobe) Fe6.o7(AsO3)3.85 
(SO4)1.15(OH,H20)s. 

Wavenumbers (cm~*): 3565w, 3480sh, 3370, 3155s, 2130w, 1643, 1095s, 822, 772, 680sh, 629s, 
588, 545sh, 510s, 480sh. 


2.13 Arsenates, Arsenites and Sulfato-Arsenates 1635 


As175 Rauenthalite =Ca3(AsO,)2:10H2O 
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Locality: Gabe Gottes mine, Sainte-Marie-aux-Mines mining area, Vosges, Alsace, France 
(type locality). 

Description: Soft white spherulite. Confirmed by qualitative electron microprobe analysis. 

Wavenumbers (cm ~*): 3500sh, 3290, 3030, 1650, 1590, 866s, 838s, 810s, 736, 675sh, 630sh, 547w, 
424. 


As176 = Nickeltalmessite = Ca,Ni(AsQO,)s-2H,O 
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Locality: Ait Ahmane mine, Bou Azzer mining district, Anti-Atlas, Morocco (type locality). 

Description: Apple-green botryoidal aggregates. Associated minerals are annabergite, 
nickelaustinite, pecoraite. The empirical formula is (electron microprobe) Ca, 94(Ni9.79Mgo.209 
C0o.03CUo.02ZNo.01 F€o.01)=1.06(ASO4)2.00°2H20. 

Wavenumbers (cm *): 3450sh, 2880s, 2450sh, 2300sh, 1875w, 1545, 995, 874s, 842s, 800s, 433s. 


1636 2 IR Spectra of Minerals and Reference Samples Data 


As177 = Nickeltalmessite = Ca,Ni(AsQO,),.-2H»,O 
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Locality: Ait Ahmane mine, Bou Azzer mining district, Anti-Atlas, Morocco. 

Description: Apple-green botryoidal aggregates. Associated minerals are annabergite, 
nickelaustinite, pecoraite, calcite, manganochromite. Holotype sample. The empirical formula is 
(electron microprobe, H2O determined by the Penfield method) Cay .04(Nio.77M80.13C00.06)£0.96 
(AsO4)2.00°1.91H20. 

Biaxial (+), a = 1.715(3), p = 1.7206); y = 1.735(3). Dmeas = 3.720) g/cm’. The strongest 
reflections of the powder diffraction pattern [d, A (I, %)] are 5.05 (27), 3.57 (43), 3.358 (58), 
3.202 (100), 3.099 (64), 2.813 (60), 2.772 (68), 1.714 (39). 

Wavenumbers (cm ‘): 3100sh, 2885s, 2410, 2300sh, 1760w, 1540, 1390w, 997, 910sh, 865s, 844s, 

803s, 530w, 434s. 


As178 = Sainfeldite Ca;(AsO30H) (AsO,4)2:4H2O 
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Locality: Tamdrost, Bou Azzer mining area, Morocco. 

Description: Pink, from the association with picropharmacolite and erythrite. Close to the IR spectrum 
of structurally related villyaellenite. The bands at 2,410 and 1,275 cm™! correspond to acid groups. 

Wavenumbers (cm ‘): 3460, 3150sh, 2950, 2410, 1600, 1275w, 920sh, 890s, 862s, 835s, 751, 640, 
467s, 385s. 


2.13 Arsenates, Arsenites and Sulfato-Arsenates 1637 


As179 Rösslerite MgH(AsQ,)-7H2O 
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Locality: Belorechenskoye U deposit, North Caucasus, Russia. 

Description: Colourless crystals. Identified by single-crystal X-ray diffraction data. The IR bands at 
2,390, 2,160, 1,340 and 1,230 cm7! correspond to acid groups. 

Wavenumbers (cm '): 3500sh, 3400s, 3240s, 3130sh, 2390, 2160w, 1645, 1600sh, 1340w, 1230, 
877s, 837s, 725s, 660sh, 594. 


As180  Roselite Ca Co(AsO⁄):2H20O 
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Locality: Aghbar mine, Bou-Azzer ore region, Morocco. 

Description: Raspberry pink split crystals to 2 mm in the association with cobaltlotharmeyerite. 
Identified by powder X-ray diffraction pattern and electron microprobe analysis. 
The empirical formula is Caz o0(C00.50M8g0.41Zn0.04N10.04Mn0 01 )(ASO4)2.90'NH20. 

Wavenumbers (cm~ ‘): 3280, 3060, 2570, 2295, 1948, 1680, 1602, 1447w, 1005sh, 983, 881s, 842s, 
802s, 734s, 673, 458s, 416s. 


1638 2 IR Spectra of Minerals and Reference Samples Data 


As182 Picropharmacolite =Ca,Mg(AsO3OH)>, (AsO 4)2-1 1H O 
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Locality: Salsigne, Aude, France. 
Description: White spherulites. Probably contaminated by other arsenates. 


Wavenumbers (cm): 3650sh, 3520, 3550sh, 3385s, 3180sh, 3010sh, 1650, 1620sh, 1570sh, 1250, 
1165w, 1020, 900s, 864s, 850s, 830sh, 810, 796, 718, 703, 630, 450sh, 427. 


As183 Zincolivenite =©CuZn(AsO,)(OH) 
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Locality: Jean Baptiste Mine, Kamariza mines, Agios Konstantinos, Lavrion mining District, Attikí 
(Attika, Attica) Prefecture, Greece. 

Description: Green prismatic crystals (to 0.3 x 1.5 mm). The empirical formula is (electron micro- 
probe) Cu1.02Zn0.94F€0.02[(As04)0.97(PO4)0.03] (0H). 

Wavenumbers (cm *): 3480, 3368w, 3300sh, 1068w, 1030w, 860sh, 835s, 820sh, 786s, 530s, 455. 


2.13 Arsenates, Arsenites and Sulfato-Arsenates 1639 


As184 Conichalcite ©CaCu**(AsO,)(OH) 
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Locality: Jean Baptiste Mine, Kamariza mines, Agios Konstantinos, Lavrion mining District, Attiki 
(Attika, Attica) Prefecture, Greece. 
Description: Green spherulites to 2 mm. The empirical formula is (electron microprobe) 


Cao.97Pbo.06(CU0.92ZN0.05)(AsO4)1 .00(0H). 
Wavenumbers (cm~!): 3135s, 2075w, 1449w, 1413w, 1360, 1058, 1030sh, 932, 850s, 835sh, 816s, 


787s, 569, 461s, 425. 


As185  Conichalcite © CaCu7*(AsO,)(OH) 
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Locality: Jean Baptiste Mine, Kamariza mines, Agios Konstantinos, Lavrion mining District, Attiki 
(Attika, Attica) Prefecture, Greece. 

Description: Clusters of emerald-green transparent short-prismatic crystals to 2 mm in length. 
The empirical formula is (electron microprobe) Cao o¢Pb9.93(Cug.77ZNg.24)(ASO4)1 99(OH). 

Wavenumbers (cm '): 3245, 3150, 1054w, 1015w, 983, 917, 845s, 797s, 568, 525, 457, 387s. 


1640 2 IR Spectra of Minerals and Reference Samples Data 


As186 Segnitite © PbFe°*;(AsO,)(HAsO,4)(OH)¢ 
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Locality: Large Dump, Kamariza mines, Agios Konstantinos, Lavrion mining District, Attikí 
(Attika, Attica) Prefecture, Greece. 

Description: Olive green massive, in the association with arseniosiderite. The empirical formula is 
(electron microprobe) (Pbo.s5sNao.11K0.01)Fe2.42ZN0.26M80.24Al0.05Cu0.01)X(AsO4)2.00(0H,H20)6. 

Wavenumbers (cm~ *): 3330, 2960s, 2700sh, 2180sh, 1163w, 1075, 1023, 975sh, 850s, 806s, 692sh, 
511s, 467s, 440sh. 


As187 Arsenate As187 — Fe,(AsO,.)(OH,O),-2H»O 
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Locality: Hilarion mine, Kamariza mines, Agios Konstantinos, Lavrion mining District, Attikí 
(Attika, Attica) Prefecture, Greece. 

Description: Brown colloform, from the association with goethite. Amorphous. Fe:As ~ 4:1 
(by electron microprobe data). 

Wavenumbers (cm ‘): 3400sh, 3310, 3200sh, 1637, 1390w, 1060sh, 1000w, 800s, (630sh), 460s. 


2.13 Arsenates, Arsenites and Sulfato-Arsenates 1641 


As188 Manganarsite Mn*,As°*,0,(OH), 


0.8 
o 0.6 
O 
g 
fae} 
= 
S 
£ 
S 04 
- 

0.2 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm’') 


Locality: Langban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden. 

Description: Brownish-yellow aggregates of imperfect crystals. Associated minerals are serpentine 
and calcite. Identified by qualitative electron microprobe analysis and single-crystal X-ray 
diffraction data. Trigonal unit-cell parameters are a = 11.45, c = 7.25 A. 

Wavenumbers (cm~!): 3595, 3505, 811, 784, 749, 680sh, 654s, 628s, 510w, 455. 


As189 Weilite Ca(AsO30H) 
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Locality: Sainte-Marie-aux-Mines mining area, Vosges, France. 

Description: White. Identified by qualitative electron microprobe analysis, optical data and powder 
X-ray diffraction pattern. Shows violet fluorescence under long-wave UV radiation. 

Wavenumbers (cm '): 3440w, 3100w, 2770w, 2360sh, 2260, 1625sh, 1555, 1335, 1075, 1020, 930, 
896s, 849s, 780, 573w, 435s. 


1642 2 IR Spectra of Minerals and Reference Samples Data 


As190 = =Talmessite [CaMg(AsO⁄4):2H20 
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Locality: Bou Azzer deposit, Anti-Atlas, Morocco. 

Description: Pink split crystals in the association with erythrite. Co-rich variety. 

The empirical formula is (electron microprobe) Ca, 97(M8g0.55C00.47(AsO4)2.00'2H20. 

Wavenumbers (cm~ *): 2870, 2450sh, 2260, 1850w, 1545, 1377w, 977, 914, 865sh, 844s, 798s, 
527w, 432s, 388. 


As191 Erythrite Co3(AsO4)2:8H20O 
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Locality: Veta Negra mine, Copiapo, Atacama, Chile. 

Description: Pink clusters of prismatic crystals. Mn-rich variety. The empirical formula is (electron 
microprobe) (Co; .34Mno,.61Nio.30Mgo.29Cuo.25ZNo.21)(ASO4)2.00°8H20. 

Wavenumbers (cm ‘): 3445, 3270sh, 3155, 3040s, 2250sh, 1650sh, 1580, 1410w, 1165sh, 1050, 
837s, 786s, 693, 455s. 


2.13 Arsenates, Arsenites and Sulfato-Arsenates 1643 


As192  Olivenite Cu,(AsO,)(OH) 
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Locality: Cerro Minado, Huércal-Overa, Almería, Andalusia, Spain. 

Description: Reddish-brown to green spherulites (up to 0.2 mm in diameter) in the association with 
reevesite. Co-, Ni-, Cu- and Zn-rich variety. The composition is non-uniform. By analogy with 
zincolivenite, and Zn-, Mg- and Ni-analogues of atacamite polymorphs, Cu and other cations can 
be ordered in the structure of this sample. In this case, the empirical formula could be written as 
follows (electron microprobe, apfu limits) Cu(Co9.17_9.35CUo.17_9.34Nio.17_0.29ZNo.11_0.23Fe€o_0.11 


M2o—o0.05)(AsO4)1.00(0H). 
Wavenumbers (cm~!): 3493, 3420, 3320, 946, 830s, 796s, 545, 508, 380s. 


As193 Fuxiaotuite Ca Cuo(AsOxu)a(SOx)9.5(OH)o:-9H2O 
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Locality: Southeast Dongchuan copper mining district, near Kunming, Yao’an County, Cuxiong 
Autonomous Prefecture, Yunnan Province, People’s Republic of China (type locality). 

Description: Radiated or foliated aggregates to 3 mm. Associated minerals are chalcopyrite, bornite, 
chalcocite, covellite, tennantite, enargite, cuprite, malachite, azurite, copper and brochantite. 
Holotype sample. The crystal structure is solved. Monoclinic, space group C2/c, a = 54.490(9), 


1644 2 IR Spectra of Minerals and Reference Samples Data 


b = 5.5685(9), c = 10.469(2) A, P = 96.294(3)°, Z = 4. Optically biaxial (—), a = 1.666, 
pP = 1.686, y = 1.694, 2V = —65°. Dyeas = 3.22 g/cm”, Da 32 g/cm’. The empirical 
formula is (electron microprobe) Caz o5Cuo.0o8 (AsO3)4.10(503).32(0H)o.31:9.01H20. The stron- 
gest lines of the powder diffraction pattern [d, A (I, %) (hkl)] are 4.782 (100) (-311), 4.333 (71) 
(602), 5.263 (54) (-202), 3.949 (47) (802), 2.976 (46) (-15.1.1). 

Wavenumbers (cm *): 3470, 3340, 3000, 2140w, 1640sh, 1604, 1121, 1080, 1029w, 940sh, 850sh, 
810s, 671, 475, 402. 


As194  Pharmacosiderite © KFe°*,(AsO,)3(OH),4-6-7H>O 
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Locality: Boss mine, Nevada, USA. 
Description: Orange cubic crystals. The empirical formula is (electron microprobe) 


Ko.7Naọo.5Fe4 0(As0O4)2.9:n(H20,0đH). 
Wavenumbers (cm~!): 3450sh, 3255, 2020w, 1605, 1425w, 1267w, 1010, 806s, 640w, 507, 407s. 


As195 Guerinite CasH>(AsO,.)4-9H>,O 
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2.13 Arsenates, Arsenites and Sulfato-Arsenates 1645 


Locality: Wechselschacht, Richelsdorfer Gebiet (Richelsdorf region), 15 km E of Bebra, Hessen, 
Germany. 

Description: White radiating aggregates of platy crystals. Confirmed by IR spectrum. 

Wavenumbers (cm *): 3280, 3000sh, 2230w, 1655, 1580, 1150sh, 905sh, 875s, 845s, 822s, 775sh, 
703, 620w, 435sh, 405s. 


As196 Natropharmacoalumite NaAl,(AsO,)3(OH)4-4H.O 


1.0 
o 0.8 
QO 
S 
S 
= 
= 
f 
= 0.6 
0.4 


500 1000 1500 2000 2500 3000 3500 4000 
Wavenumber (cm) 
Locality: Maria Josefa gold mine, Rodalquilar, Andalusia region, Spain. 
Description: Colourless cubic crystals. Confirmed by qualitative electron microprobe analysis. 


Wavenumbers (cm~'): 3530sh, 3332, 3000sh, 2168, 1619, 1430w, 1405sh, 1085, 850s, 612, 
524sh, 489s. 


As197 Langbanshyttanite Pb Mn ,Mg(AsO,)2(OH),4:-6H,O 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden. 


Description: Holotype sample. Unoriented, felty to radial, hemispherical aggregates (up to 1 mm in 
size) of acicular, lath-like crystals. Associated minerals are calcite, Mn-bearing phlogopite, 
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minerals of the jacobsite-magnetite series, antigorite and trigonite. The colour is white. Optically 
biaxial (+), a = 1.700, p = 1.741, y = 1.792. The crystal structure is solved. Triclinic, space 
group P1, a = 5.0528, b = 5.7671, c = 14.617(3) A, a = 85.656, p = 82029, y = 88.72857, 
Z = 1. The empirical formula is (electron microprobe, H2O determined by gas chromatography) 
Pb, 97M1; g85M80.93F€0.265(As03)1.96(PO3)0.00(0H)3.87:5.93H20. The strongest lines of the powder 
diffraction pattern [d, A (I, %) (hkl)] are 14.48 (100) (001), 7.21 (43) (002), 4.969 (34) (100, 101), 
4.798 (28) (003), 3.571 (54) (112, 1-1-1, 01-3, 11-1), 2.857 (45) (020, 021, 114), 2.800 (34) (11-3). 

Wavenumbers (cm~ *): 3477, 3340w, 3090sh, 2860, 2625, 2275w, 1644, 1060, 1005, 943, 784s, 627, 
390s. 


As198 Zimbabweite Na(Pb,Na,K)(Ta,Nb,T1)4As,0 1 


1.0 
o 08 
O 
(am; 
S 
A= 
£ 
d 06 
= 
$ 
= 

0.4 


500 1000 1500 2000 2500 3000 3500 4000 
Wavenumber (cm') 
Locality: St. Ann’s mine, Karoi district, south of Miami, Zimbabwe (type locality). 
Description: Brown grains. The empirical formula is (electron microprobe) Nay o9(Pb1.28Nao.37 


Ko 34)2(T a3, 39Nbo.45T10.36)4A83.950 18. 
Wavenumbers (cm~ +): 940w, 790sh, 735sh, 651s, 482. 


As199 Bayldonite =Cu3PbO(AsO30H)2(OH)> 
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2.13 Arsenates, Arsenites and Sulfato-Arsenates 1647 


Locality: Berezovskoye deposit, Berezovsk town, Middle Urals, Russia. 

Description: Yellowish-green crusts. Identified by powder X-ray diffraction pattern. 

Wavenumbers (cm *): 2750, 2650, 2500sh, 2420sh, 2060w, 1980, 1115, 1050, 859, 840, 812s, 773s, 
738s, 588, 553, 469, 434. 


As200  Alllactite © Mn**;(AsO,)>(OH)s 
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Locality: Langban deposit, Bergslagen ore region, Filipstad district, Värmland, Sweden. 


Description: Pink massive in the association with lizardite. Identified by IR spectrum. 
Wavenumbers (cm 7‘): 3570, 3464, 3400w, 3231, 1014w, 920sh, 857s, 840sh, 760s, 632, 586, 439s. 


As201 Attikaite Ca3Cu,Al,(AsO,)4(OH)4:2H5O 
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Locality: Christiana mine No. 132, Kamariza, Agios Konstantinos, Lavrion mining District, Attikí 
(Attika, Attica) Prefecture, Greece (type locality). 

Description: Holotype sample. Light blue spheroidal aggregates consisting of thin, flexible and 
typically curved scales with sizes up to 3 x 30 x 80 um. Holotype sample. Associated minerals 


1648 2 IR Spectra of Minerals and Reference Samples Data 


are arsenocrandallite, arsenogoyazite, conichalcite, olivenite, philipsbornite, azurite, malachite, 
carminite, beudantite, goethite, quartz, allophane. Optically biaxial (—), a = 1.642(2), p = 1.644 
(2), y = 1.644, 2V = —10°. Orthorhombic, space group Pban, Pbam or Pba2, a = 10.01, 
b = 8.199, c = 22.78 A, Z = 4. The empirical formula is (electron microprobe, H2O determined 
from TG data) Cap 94Cu2+) 93Al).97Mg0.04F€2+0.02[(AS3,7450.16P0.12)0 16.08] (OH)3.87°2.05H20. 
The strongest lines of the powder diffraction pattern [d, A (I, %) (hkl)] are 22.8 (100) (001), 
11.36 (60) (002), 5.01 (90) (200), 3.38 (50) (123, 205), 2.780 (70) (026), 2.682 (30) (126), 2.503 
(50) (400), 2.292 (20) (404). 

Wavenumbers (cm~ *): 3525sh, 3425, 3180s, 2350w, 1642, 1120w, 1070w, 1050w, 1020w, 900sh, 
833s, 820s, 690w, 645w, 600sh, 555, 486, 458, 397. 


As202 Mansfieldite Al(AsO,)-2H,O 
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Locality: Abdylya district, near Chauvai Hg deposit, Kyrgyzstan. 
Description: White fine-grained aggregate. Investigated by V.Yu. Karpenko. Identified by powder X- 
ray diffraction pattern and electron microprobe analysis. 


Wavenumbers (cm~ *): 3540s, 3109, 2898, 2575sh, 2320sh, 1615w, 1559w, 958, 937, 859s, 766, 
663, 540sh, 527, 483s, 392, 374. 


As203  Arsenocrandallite CaAl;(AsO,).(OH,H2O)<¢ 
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2.13 Arsenates, Arsenites and Sulfato-Arsenates 1649 


Locality: Christiana mine No. 132, Kamariza mines, Agios Konstantinos, Lavrion mining District, 
Attiki (Attika, Attica) Prefecture, Greece. 

Description: Light blue crystals from the association with conichalcite. Sr-rich variety. The empirical 
formula is (electron microprobe) (Cao 6Stro.4)Als o[(ASO4); 77PO4)0.2(SO4)o.1 ](OH,H20)6¢. 

Wavenumbers (cm~ *): 3571, 3471, 3333, 3180sh, 3062, 2387w, 1661, 1497, 1415, 1285sh, 1217, 
1127, 1056, 950, 875s, 770sh, 725sh, 695sh, 630sh, 592s, 510, 435sh, 401w. 


As204  Urusovite CuAIAsO; 
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Locality: Fumarole Arsenatnaya, Second cone, Great Fissure Tolbachik volcano eruption, 
Kamchatka peninsula, Russia. 

Description: Light green grains. Investigated by I.V. Pekov. The empirical formula is (electron 
microprobe) (Cu1.00Zn0.03)(Alo.95M280.01 )(As0.91S0.05S10.05)05. 

Wavenumbers (cm~ *): 1175sh, 1145w, 1109, 985sh, 965sh, 948s, 847s, 809s, 795sh, 675, 585, 563s, 
482, 426, 392. 


As205 Warikahnite  Zn3(AsO,)2-2H,O 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia (type locality). 

Description: Yellow prismatic crystal. Confirmed by IR spectrum. 

Wavenumbers (cm “): 3405, 3140sh, 2980, 2880, 2830, 1590sh, 1559, 1085w, 1040sh, 1005sh, 
983w, 904, 860sh, 828, 815s, 774, 680sh, 500sh, 458, 422, 400. 


As206 Arsenate As206  H,(Mn,Ca).(Mn,Co,Cu,Ni)3Fes(AsO,)2(OH)6-nH2O (?) 
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Locality: Veta Negra mine, Tierra Amarilla, Copiapo Province, Chile. 

Description: Brown clusters from the association with manganesehornesite. Related to 
smolyaninovite and fahleite. Needs further investigation. The empirical formula is (electron 
microprobe) H,(Mn, sCap 2)(Mn; 9Co, 9sCug.gNio.75ZNno,3)(Fe1.7C09,3)(ASO4)6-7H20. The stron- 
gest lines of the powder diffraction pattern are observed at 22.7, 10.5, 3.25, 3.18, 2.95 and 1.64 A. 

Wavenumbers (cm ‘): 3310sh, 3200, 3030sh, 2380w, 1634, 1480w, 1401, 1112w, 1070w, 809s, 
648w, 615sh, 530sh, 495sh, 440sh, 413. 


As207  Kankite Fe°*(AsO,)-3.5H,O 
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2.13 Arsenates, Arsenites and Sulfato-Arsenates 1651 


Locality: Kank, 5 km N of Kutna Hora, Bohemia, Czech Republic (type locality). 

Description: Pale greyish yellow split crystals from the association with scorodite, pitticite and 
zykaite. Identified by IR spectrum. 

Wavenumbers (cm~!): 3595sh, 3470sh, 3365s, 3233s, 3150sh, 2125sh, 1635, 1403w, 1179w, 1075, 
873sh, 836s, 805s, 680sh, 635sh, 560w, 493, 460, 387. 


As208 Manganohornesite Mn**;(AsO,)>-8H5O 


1.00 


0.95 


Transmittance 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Veta Negra mine, Tierra Amarilla, Copiapo Province, Chile. 

Description: Pink split crystals from the association with miguelromeroite. The empirical formula is 
(electron microprobe) (Mn; 22Co9 99Cup.37Feo.21ZN9.17Nio,12)(ASO4) 1.82(PO4)o.13°2H20. 

Wavenumbers (cm ‘): 3463, 3134, 3050sh, 2350sh, 1654, 1577, 1040sh, 1019, 980sh, 838s, 782s, 
720sh, 565sh, 458, 406, (375). 


As209 Babanekite Cu;(AsO,).-8H,O 
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Locality: Rovnost mine, Geister Gang, Yachymov, Krušné Hory Mts. (Ore Mts.), Czech Republic 
(type locality). 

Description: Pink split crystals. The empirical formula is (electron microprobe) 
(Cuy.40ZN9.75C09.45Nio, 16F€0.16M80.06)(ASO4)2.00°2H2O. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3470, 3290sh, 3208s, 2300sh, 1920sh, 1652w, 1585, 935sh, 838, 786s, 
540sh, 475, 423, 374. 


As210  Cesarferreiraite Fe” Fe°*,(AsO,)(OH)>-8H»O 
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Locality: Eduardo pegmatite (Lavra do Eduardo), near Boa Vista creek, Conselheiro Pena munici- 
pality, Minas Gerais, Brazil (type locality). 

Description: Greenish-yellow fibrous aggregate from the association with albite, schorl, spodumene, 
cryptomelane, cyrilovite, lollingite, fourmarierite, frondelite, rockbridgeite, heterosite, hureaulite, 
leucophosphite, saleeite, ushkovite, variscite, etc. Holotype sample. Triclinic, space group P1, 
a = 5.383(2), b = 6.878(2), c = 10.364(3) A, a = 96.43(4)°, p = 102.292); y = 109. 1/3). 
V = 347.2(2) A3, Z= 1. The empirical formula is Fe7*y 9gFe**, 96[(AsO4)1.79(PO4)o.31] 
(OH);i.s28.08H20. Optically biaxial (+), nmin = 1.747(3), nmax = 1.7543). Deac = 2.934 g/ 
cm. Strong lines of the powder X-ray diffraction pattern [d, A (I, %)] are 9.85 (95), 6.35 (100), 
3.671 (29), 3.158 (32), 2.960 (39), 2.884 (35), 2.680 (29). 

Wavenumbers (cm ‘): 3456s, 3352s, 3200sh, 1647, 1550w, 1096sh, 1050, 1026, 860sh, 830s, 759, 
592w, 470. 
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As211  Nickeltsumcorite | Pb(Ni,Fe** ).(AsO4).(H»0,OH)> 
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Locality: Km 3 dump, Lavrion, Greece. 
Description: Greenish-brown crust from the association with annabergite and dolomite. The 


Ni-dominant analogue of tsumcorite. 
Wavenumbers (cm '): 3610w, 3244, 2800sh, 1944, 1635, 1080w, 1020w, 870sh, 812s, 802s, 680sh, 
578w, 464s, 425, 400. 


As212 Tsumcorite Pb(Zn,Fe** )o(AsOu.)2(H20,OH)> 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia (type locality). 

Description: Yellow clusters of prismatic crystals from the association with malachite and quartz. 
The empirical formula is (electron microprobe) Pb, 99(Zny1.9;Feo.s2Cug.49)[(ASO4)1.94(SO4)0.06) 
(H,0,OH)>. 

Wavenumbers (cm): 3505w, 3146, 2915, 1898, 1552w, 1360sh, 1010sh, 871, 810sh, 789s, 451s, 383. 
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As213  Whitecapsite H,,Fe**5Fe°*,4Sb°*6(AsO4)1g016:120H5O, or (H3O),¢Fe**sFe* ;4Sb°* 
6(ASO4) 13016: 104H20 
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Locality: 95 m level of the East ore body, White Caps mine, Manhattan district, Nye Co., Nevada, 
USA (type locality). 

Description: Orange crystals from the association with picropharmacolite, guerinite, pitticite, gyp- 
sum, jarosite, goethite, sulfur and metastibnite. Holotype sample. The crystal structure is solved. 
Hexagonal, space group P63/m, a = 16.0916(8), c = 21.7127(9) Å, V = 4869.0(4) A3,Z = 1. 
The empirical formula is H;gMno ogFe2+4.95Fe™* 14.97Sb° "6, 10 AS” 17.89088: 120H20. Optically uni- 
axial (+), œ = 1.590(2), e = 1.603(3). Dmeas = 2.230(3) g/em®, Deac = 2.297 g/cm°. Strong 
lines of the powder X-ray diffraction pattern [d, A (I, %)] are 13.99 (34), 11.73 (100), 3.644 (4), 
2.999 (8), 2.757 (4), 2.648 (5). 

Wavenumbers (cm ‘): 3455sh, 3348s, 1658, 3000sh, 2320w, 1720sh, 1500w, 1145sh, 1105w, 
1065sh, 1029, 895sh, 860, 814s, 512 w, 455sh, 432, 415. 


As214 Arsenogoyazite  SrAl3(AsO,4)2(OH,H20)6¢6 
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2.13 Arsenates, Arsenites and Sulfato-Arsenates 1655 


Locality: Christiana mine No. 132, Kamariza mines, Agios Konstantinos, Lavrion mining District, 
Attiki (Attika, Attica) Prefecture, Greece. 

Description: Aggregate of white crystals from the association with conichalcite. The empirical 
formula is (electron microprobe) (Sro.73Cao.33)Alz.99[(ASO4)1.35(PO4)0.00(SO4)o.08](OH, 
H20). 

Wavenumbers (cm~*): 3580, 3474s, 3325, 3205, 3075sh, 2520w, 2360w, 1653w, 1450sh, 
1420w, 1281w, 1215, 1128, 1059, 948, 900sh, 872s, 820sh, 777, 690sh, 629, 580s, 503, 470sh, 


435sh, 400w. 


UAs1 Arsenuranylite Ca(UO>)4(AsO4)2(OH),4-6H2O 
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Locality: Cherkasar U deposit, Chatkal range, Uzbekistan (type locality). 

Description: Orange-yellow massive from the association with paraschoepite, schoepite, metazeunerite, 
novacekite and uranospinite. Holotype sample. Orthorhombic, space group Bmmb, a = 15.40, 
b = 17.40, c = 13.768 A, Z = 6. The empirical formula is Cay 99(UO>)3 9(AsO4)2 3(OH,H20),. 
Optically biaxial (—), a = 1.737, p = 1.761, y = 1.771-1.778. Deate = 4.25 g/cm’. Strong lines of 
the powder X-ray diffraction pattern [d, A (I, %)]| are 7.72 (100), 8.41 (80), 3.85 (100), 3.42 (70), 3.13 
(80), 1.778 (70), 1.729 (70). 

Wavenumbers (cm~!): 3360sh, 3149, 1640, 916s, 867s, 788, 705w, 615, 520, 429. 
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UAs2 Abernathyite K(UQO,)(AsO,):3H2,O 
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Locality: Bota-Burum U deposit, Almaty region, Kazakhstan. 
Description: Yellow massive. NH, -rich variety (K:N ~ 1:1 in atomic units). Investigated by G.A. 


Sidorenko. 
Wavenumbers (cm~'): 3395, 3192, 3060, 3015, 2883, 1725sh, 1647, 1630sh, 1490sh, 1467, 1430, 


1400sh, 1032w, 943, 899, 815s, 738, 583, 478, 440sh. 


UAs3 Walpurgite (BiO),(UO,)(AsO,),:2H»,O 
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Locality: Grube Clara (Clara mine), Rankach valley, Oberwolfach, Schwarzwald (Black Forest) 


Mts., Baden-Württemberg, Germany. 
Description: Yellow crystals. The empirical formula is (electron microprobe) (B1i0O)3 67(UO2)1.18 


[(AsO4)1.34(PO4)o.11(SO4)o.05]-1H20. 
Wavenumbers (cm~!): 3370, 3260, 1665w, 1630w, 1115, 1077, 1007, 891, 839, 820sh, 800s, 780s, 


635w, 605sh, 576, 440sh, 430. 
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UAs4 = Chistyakovaite Al(UO>)2(AsO,4)2(F,OH)-6.5H ,O 


1.0 
oO 
2 08 
= 
= 
N 
(= 
fae) 
$ 
be 
0.6 


500 1000 1500 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Bota-Burum U deposit, Almaty region, Kazakhstan (type locality). 

Description: Yellow aggregate of imperfect platy crystals from the association with calcite, arseno- 
pyrite, pyrite, galenite, scorodite, arseniosiderite, mansfieldite, metazeunerite, uramarsite and 
sodium uranospinite. Holotype sample. Monoclinic, space group P2/m, P2 or Pm; a = 19.99(1), 
b=9 791), c = 19.62(2) A, pP = 110.7(2)°.. The empirical formula is Alp o¢(UO2)> 09 
[(AsO4)1.33(PO4)o.17][Fo.57(OH)o.3;]:6.50H2O. Optically biaxial (—), æ = 1.557(2), P = 1.580 
(1), y = 1.580(1), 2Vmeas = —10(5)°. Dmeas = 3-62(2) g/em®, Dearc = 3.585 g/cm”. Strong lines 
of the powder X-ray diffraction pattern [d, A (I, %) (hkD] are 9.34 (100) (200); 9.14 (100) (9.14); 
4.93 (18) (-402); 4.87 (20) (212, -104); 4.76 (27) (-313); 4.69 (17) (311, -121, 400). 

Wavenumbers (cm ‘): 3475sh, 3360, 3130sh, 1665sh, 1640, 1480w, 1455w, 1397w, 1055sh, 1029, 
940, 905sh, 888, 814s, 743, 595, 580sh, 505sh, 479. 


UAsS  Uramarsite  (NHy4,H30)2(UO>)2(AsO,,PO,)s-6H»O 


1.0 
0.8 

(D) 

Q 

= 

3 

= 

E 06 

£ 

g 

= 

= 
0.4 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm`’) 


1658 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Bota-Burum U deposit, Almaty region, Kazakhstan (type locality). 
Description: Black platy crystals from the association with calcite, arsenopyrite, pyrite, galenite, 
scorodite, arseniosiderite, mansfieldite, metazeunerite, chistyakovaite and sodium uranospinite. 


Contains submicroscopic inclusions of an oxide. Cotype sample. 
Wavenumbers (cm ‘): 3420, 5188, 3075, 3020, 2880, 1647, 1495sh, 1473, 1434, 1404s, 1055sh, 


1003s, 917, 895, 811s, 597, 548, 475. 


UAs6 Uramarsite (NHy,,H30)2(UO>)2(AsO,,PO,)2:6H5O 
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Locality: Bota-Burum U deposit, Almaty region, Kazakhstan (type locality). 

Description: Yellow-green platy crystals from the association with calcite, arsenopyrite, pyrite, galenite, 
scorodite, arseniosiderite, mansfieldite, metazeunerite, chistyakovaite and sodium uranospinite. 
Holotype sample. Tetragonal, space group P4/nmm, a = 7.19(1) A, c = 9.15(2) A, Z = 1. The 
empirical formula is [(NH4)1.15(H30)o.72Nao.09](UO2)2 o2[(AsO4)1.22(PO4)o.78]-6.09H20. Optically 
biaxial (—), a = 1.562(2), B = 1.593(2), y = 1.593(2). |2Vmeas|<5°. Dmeas = 3.22(2) g/cm’, 
Deac = 3.286 g/cm°. Strong lines of the powder X-ray diffraction pattern [d, A (I, %)] are 
9.27 (100), 4.58 (25), 3.86 (20), 2.80 (13), 2.28 (20), 1.823 (8). 

Wavenumbers (cm ‘): 3412, 3185, 3075, 3015, 2880, 1648, 1495sh, 1473, 1433, 1405, 1055sh, 
1020sh, 1003s, 935sh, 918, 894, 880sh, 812s, 653w, 610, 590sh, 548, 474. 
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UAs7 Zeunerite Cu**(UO;)>(AsO,)>-10-16H>O 
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Locality: Menzenschwand U deposit, near Menzenschwand, Kunkelbach valley, Schwarzwald 
(Black Forest) Mts., Baden-Wurttemberg, Germany. 

Description: Green tabular crystals. The empirical formula is (electron microprobe) Cu, 92(UO2)j.97 
[(AsO4)1.24(PO4)o0.76]-2H20. 

Wavenumbers (cm ~'‘): 3390s, 3300sh, 2930, 2620w, 1660w, 1630w, 1540w, 1440sh, 1060sh, 
1025sh, 1002s, 925sh, 883, 812s, 690, 660sh, 600, 551, 466. 


UAs8  Arsenuranospathite Al(UQO>).(AsO,4).F:20H,O 
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Locality: Menzenschwand U deposit, near Menzenschwand, Kunkelbach valley, Schwarzwald 
(Black Forest) Mts., Baden-Wurttemberg, Germany. 

Description: Yellow elongated platy crystals from the association with uranospathite, studtite, 
jachimovite, phosphuranylite and a mineral of the zippeite-group. Neotype sample. Orthorhombic, 
a = 30.070 A, b=7.147 A, c=7.193 A, Z=2. The empirical formula is 
Alo.9g(UO2)2.01[(ASO4)1.33(PO4)o.17][Fo.03(OH)0.07]-7H20 (n ~ 20). Strong lines of the powder 
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X-ray diffraction pattern [d, A (I, %)] are 15.185 (100), 7.576 (87), 5.016 (25), 3.490 (8), 2.501 (8), 
2.142 (12). 

Wavenumbers (cm~!): 3540sh, 3440sh, 3300, 3125sh, 2500, 1655, 1051, 1026, 1015sh, 939, 889s, 
813s, 670w, 618, 595, 540w, 467, 400sh. 


UAs9 Metanovacekite Mg(UO>2)2(AsO,)-4-8H,O 
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Locality: Northern Kazakhstan. 

Description: Yellow platy crystals. Investigated by G.A. Sidorenko. The bands at 602 and 
1,017 cm™' correspond to vibrations of PO,°~ groups partially substituting the groups AsO,” . 

Wavenumbers (cm~ *): 3540sh, 3415s, 3370sh, 3220sh, 1640, 1160w, 1110sh, 1017, 948, 893, 814s, 
640sh, 602w, 475. 


UAs10 Metalodevite Zn(UQ>)>(AsO,z)>- 10H20 
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Locality: Lodève, Hérault, Languedoc-Roussillon, France (type locality). 

Description: Yellow platy crystals. Confirmed by qualitative electron microprobe analysis. 

Wavenumbers (cm ‘): 3550sh, 3400, 3250sh, 1630, 1150sh, 1100sh, 1034, 943, 899, 873, 818s, 
587w, 531, 467, 410. 
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UAs11 = Natrouranospinite Na (UO2)(AsO3)2:5H20 
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Locality: Bota-Burum U deposit, Almaty region, Kazakhstan (type locality). 

Description: Yellow platy crystals from the association with metauranocircite. Tetragonal, 
a = 7.113, c = 8.64 A. The empirical formula is Na 8(UO2)2.1(AsO4). o nĦH20 (n x 5). 
D meas = 3.84(6) g/cm’. Strong lines of the powder X-ray diffraction pattern [d, A (I, %) (hkl 
are 8,636 (100) (002), 4.32 (90) (004, 112), 3.70 (80) (104), 2.675 (40) (106), 2.153 (90) (216), 
1.981 (31) (314, 118), 1.725 (31) (0.0.10). 

Wavenumbers (cm ‘): 3540sh, 3440sh, 3280sh, 1655, 1460w, 1398w, 1051, 1026, 1015sh, 939, 
889s, 813s, 670w, 618, 595, 540w, 467, 400sh. 


UAs12 Novacekite Mg(UO2)(AsO3)zx: 10—12H,O 
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Locality: Cherkasar U deposit, Uzbekistan. 
Description: Yellow platy crystals. Investigated by G.A. Sidorenko. 
Wavenumbers (cm~ *): 3575sh, 3380, 3200sh, 1660sh, 1640, 943, 898, 816s, 667w, 620sh, 470. 
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UAs13 Natrouranospinite Na (UO2)(AsO3)2:5H20 
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Locality: Djideli U deposit, Kazakhstan. 

Description: Yellow platy crystals. Tetragonal, a = 7.06, c = 8.62 A. The empirical formula 
is Nag.g6Cag 40(H30)o.26(UO2)2 01 [(AS8O4)1.40(PO4)o.58]-2H20 (n ~ 5). Dmeas = 3.84(6) g/cm’. 
Confirmed by powder X-ray diffraction pattern. 

Wavenumbers (cm *): 3540sh, 3455, 3400sh, 3275sh, 1658, 1070sh, 1036, 941, 910sh, 895, 811s, 
600w, 548w, 471, 370. 


UAs14 Trögerite (H3;0)(UO 2)(AsO,)-3H2O 
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Locality: Weisser Hirsch mine, near Schneeberg, Saxony, Germany (type locality). 

Description: Pale yellow platy crystals. Investigated by G.A. Sidorenko. 

Wavenumbers (cm~ '): 3570sh, 3500sh, 3400s, 3250sh, 1720sh, 1660sh, 1638, 1402w, 1060sh, 
1028s, 1010sh, 935sh, 915sh, 892s, 816s, 686w, 623w, 550, 470. 
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UAs15 Metauranospinite Ca(UQO>)2(AsO,)2:8H.,O 
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Locality: Djideli U deposit, Kazakhstan. 


Description: Yellow platy crystals. Investigated by G.A. Sidorenko. 
Wavenumbers (cm ‘): 3590, 3440, 1632, 1525w, 1430w, 1034, 940, 898s, 818s, 602w, 546w, 461. 


UAs16 ‘“Meta-arsenuranospathite’ Al(UQO>)2(AsO,).F-8—-10H,O 
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Locality: Menzenschwand U deposit, near Menzenschwand, Kunkelbach valley, Schwarzwald 
(Black Forest) Mts., Baden-Wurttemberg, Germany. 

Description: Yellow elongated platy crystals from the association with uranospathite, studtite, 
jachimovite, phosphuranylite and a mineral of the zippeite-group. As-dominant analogue of 
sabugalite. Tetragonal, a = 7.246, c = 20.79 A. The empirical formula is Alo. 98(UO2)2.04 
[(AsO4)1.66(PO4)0.341Fo.38(OH)o.14:8.77H20. Strong lines of the powder X-ray diffraction pattern 
[d, A (I, %) (hkl)] are 10.54 (100) (002), 5.19 (73) (004), 3.56 (10) (021), 3.447 (5) (006), 2.581 (6) 
(117), 2.274 (5) (131), 2.060 (14) (226). 

Wavenumbers (cm): 3540sh, 3430sh, 3300sh, 3175, 1648, 1473, 1396, 1135w, 1032, 943, 897, 
813s, 650w, 608, 587, 458, 374. 
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UAs17 = Arsenuranospathite Al(UQO>)2(AsO,).F:20H,O 
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Locality: Menzenschwand U deposit, near Menzenschwand, Kunkelbach valley, Schwarzwald 
(Black Forest) Mts., Baden-Wurttemberg, Germany. 

Description: Yellow elongated platy crystals from the association with uranospathite, studtite, 
jachimovite, phosphuranylite and a mineral of the zippeite-group. The empirical formula is 
(electron microprobe) Al; 9;(UO2); .99[(ASO4)1.62(PO4)o.38][Fo.ss(OH)o.12]-7H20. 

Wavenumbers (cm *): 3560sh, 3420sh, 3320, 3155, 2055w, 1870w, 1822w, 1642, 1467w, 1403, 
1160sh, 1050sh, 1027, 935sh, 898, 810s, 625sh, 598, 546w, 464. 


UAs18 Seelite Meg(UO>)2(AsO3,AsO4)2:7H2O 
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Locality: Rabejac U deposit, near Lodève, Hérault, France (type locality). 

Description: Yellow crust. The empirical formula is (electron microprobe) Mgp.94(UO2)2 49(AsOx, 
PO4)1.34(H20,0H),. 

Wavenumbers (cm~*): 3450sh, 3390, 3220sh, 1647, 1460w, 1380w, 980sh, 875s, 796s, 735, 640, 
565s, 468s. 
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UAs19 Rauchite Ni(UO>).(AsQO,)> 10H,O 
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Locality: Belorechenskoye barite deposit, Adygea Republic, Northern Caucasus, Russia (type 
locality). 

Description: Light yellowish-green lamellar crystals from the association with dymkovite, 
annabergite, goethite, dolomite, uraninite (pitchblende), nickeline, gersdorffite, etc. Triclinic, 
space group P-1, a = 7.100(3), b = 7.125(3), c = 10.751(4) A, a = 106.855(7), P = 104.366 
(7), y = 90.420(6)°, V = 502.4(4) A3, Z = 1.The empirical formula is (Nig. 76«Mgo.19C00.9;ZN0.01) 
U2 o004(As1.86P0.16)0g 10H20. Optically biaxial (—), a = 1.550(3), p = 1.578(1), y = 1.581(1), 
DV meas S400) Dnes = 2172) g/cm”, Deal 18 3.44 g/cm’. Strong lines of the powder X-ray 
diffraction pattern [d, A (I, %) (hkl)] are 9.97 (100) (001), 6.641 (22) (10-1), 4.936 (62) (002, 011), 
4.533 (41) (1-11), 3.539 (93) (02-1, 20-1, 10-3), 3.388 (43) (200, 01-3, 020, 10-3), 2.488 (27) 
(2-20, 22-2, 22-1, 2-21), 2.233 (27) (3-1-1, 31-1, 212, 1-30, 03-3). 

Wavenumbers (cm *): 3440s, 3370s, 3200sh, 1650, 1035, 944, 901, 890sh, 813s, 730sh, 535sh, 491. 


AsS1 Arsentsumebite Pb,Cu(AsO,)(SO,)(OH) 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia (type locality). 

Description: Grass-green crusts from the association with malachite, smithsonite, mimetite and 
bayldonite. Identified by IR spectrum. The empirical formula is (electron microprobe) 
Pb3.6Cao.1Cu1.2(As04)1.14(504)0.86(0H,H20). 

Wavenumbers (cm *): 3415w, 3220, 2980sh, 1650w, 1174, 1080s, 1052s, 968, 910sh, 876, 820sh, 
795sh, 778s, 608, 601, 520, 460, 446, 433. 


AsS2 Zýkaite Fe°*,(AsO4)3(SO4)(OH)-15H»O 
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Locality: Munzig, Meigen, Saxony, Germany. 

Description: White soft nodule from the association with scorodite, kankite and pitticite. Identified 
by IR spectrum and powder X-ray diffraction pattern. The empirical formula is (electron micro- 
probe) Fez 9™Mgo.2(AsO4)3.3(SO4)0.7(0H,O)-1H20. 

Wavenumbers (cm *): 3510sh, 3380s, 3240sh, 3150sh, 1855w, 1639, 1398w, 1180sh, 1119, 1059, 
980sh, 890sh, 830s, 800sh, 640w, 595w, 520sh, 490, 470sh, 400sh. 


AsS4 Parnauite Cu**(AsO,)2(SO4)(OH) 19-7H>O 


0.9 
V 
= 
S 07 
= 
= 
= 
lan] 
Lama! 
= 
0.5 


500 1000 1500 2500 3000 3500 4000 


Wavenumber (cm’’) 


2.13 Arsenates, Arsenites and Sulfato-Arsenates 1667 


Locality: Svaétoduska, Lubietova (former Libethen), Banská Bystrica, Slovakia. 

Description: Green spherulitic crust, in the association with malachite. Identified by IR spectrum and 
powder X-ray diffraction pattern. The strongest reflections of the powder X-ray diffraction pattern 
[d, A (I, %)] are 14.12 (100), 10.25 (28), 4.442 (53), 3.952 (40), 3.394 (16), 2.861 (100). 

Wavenumbers (cm 7‘): 3330s, 3170sh, 3000sh, 1600, 1385w, 1350sh, 1080, 1025, 970, 880sh, 810s, 
792s, 607, 580w, 495sh, 463s, 380sh. 


AsS5  Arsentsumebite Pb,Cu(AsO,)(SO,)(OH) 


1.0 
o 0.8 
S 
SS 
= 
= 
N 
z 
EZ 06 
0.4 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm’) 


Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia (type locality). 

Description: Grass-green crusts from the association with malachite, mimetite and duftite. Identified 
by IR spectrum. The empirical formula is (electron microprobe) Pb3 Cag Cu; ;(AsO4); 09 
(PO4)o.1(804)0.9(OH,9O). 

Wavenumbers (cm *): 3175, 2950sh, 1172, 1065sh, 1042s, 872, 815s, 795sh, 773s, 605, 525sh, 460, 
423. 


AsS6 Hidalgoite PbAI3[(As,S)O4]2(OH,H20)6¢6 
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Locality: Gold Hill mine, Gold Hill district, Deep Creek Mts., Tooele Co., Utah, USA. 

Description: Olive green massive from the association with plumbojarosite. The empirical formula is 
(electron microprobe) Pb, o6(Alz o0Feo.12)[(ASO4)1.16(SO4)0.77(S10.4)0.05(PO4)0.02] (OH, H20)¢. 

Wavenumbers (cm '): 3443, 3075, 2360w, 1640w, 1490w, 1405w, 1365w, 1190, 1085s, 1010sh, 
860s, 802, 685w, 620sh, 585s, 550sh, 475, 373w. 


AsS7 Pitticite Fe**,(AsO4),(SO4)1.5x—1.5y;NH2O 
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Locality: Munzig, near MeiBen, Saxony, Germany. 
Description: Brown colloform from the association with scorodite, kankite and zykaite. Amorphous. 


Wavenumbers (cm~ *: 3500sh, 3360s, 3240sh, 1625, 1180sh, 1123, 1055, 991w, 829s, 690sh, 655, 
607, 520sh, 490sh, 470s, 415s. 


AsS9 Chalcophyllite = Cu Al(AsO4)2(SO4);.5(OH)12:18H20 
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Locality: Ting Tang mine, Carharrack, Cornwall, England, UK. 

Description: Greenish-blue platy crystals. Identified by IR spectrum. 

Wavenumbers (cm~'): 3390s, 3210sh, 1632, 1530sh, 1113s, 1075sh, 960, 876, 809s, 618, 532, 
519, 474s. 
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AsS10 Beudantite PbFe°*3[(As,S)O,4]>(OH,H>O)g 
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Locality: Kayrakty W—Mo-Bi deposit, Karagandy region, Kazakhstan. 

Description: Yellow massive. The empirical formula is (electron microprobe) Pbg 99(Fe2.7gAlo.12 
Mgo.16)[ (AsO4)o.98(SO4)o.81(PO4)o.21 (OH, H20)6. 

Wavenumbers (cm): 3580sh, 3400sh, 3125, 2365w, 2265w, 2070w, 1950w, 1900w, 1617, 
1450sh, 1090, 1030s, 854s, 812s, 741, 617, 527, 471s, 440. 


AsS11 Pitticite  Fe**,(AsO4),(SO4)1.5x—1.5y"7H20 


1.0 
0.8 

O 

QO 

g 

S 

2 

a 0.6 

WN 

= 

fae) 

i 

= 
0.4 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Neue Hoffnung Gottes mine, Bräunsdorf, Freiberg district, Saxony, Germany. 

Description: Brown colloform from the association with scorodite and zýkaite. Amorphous. 
Identified by IR spectrum. 

Wavenumbers (cm ‘): 3475sh, 3280s, 1625, 1570sh, 1510sh, 1395, 1170sh, 1120s, 1053s, 980, 
825s, 760, 600, 472s, 452s, 425sh. 
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AsS12  Arsentsumebite Pb,Cu(AsQO,)(SO,)(OH) 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia (type locality). 
Description: Green crystals. Identified by IR spectrum. 


Wavenumbers (cm): 3340sh, 3180, 1177, 1074s, 1052s, 967, 877, 825sh, 779s, 710sh, 609, 601, 
540, 405. 


AsS13  Malilestigite =Pb3Sb[(SO,4)(AsO,)](OH),6:3H20 
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Locality: Finkenstein, Corinthia, Austria. 

Description: Colourless long-prismatic crystals from the association with schultenite and anglesite. 
Identified by IR spectrum. 

Wavenumbers (cm ‘): 3370, 3200, 2850, 2660sh, 2295, 2100sh, 1800w, 1625, 1530w, 1195sh, 
1127s, 1038s, 965, 805s, 692w, 616, 594s, 510w, 448, 397. 
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AsS14 Mallestigite Pb3Sb[(SO,4)(AsO4)](OH),6:3H20 
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Locality: Mallestiger Mittagskogel, Westkarawanken, Corinthia, Austria (type locality). 

Description: Colourless long-prismatic crystals from the association with anglesite. Identified by IR 
spectrum. The empirical formula is (electron microprobe) Pb3 95Sb, .;[(SO4) 1 o(ASO4)o,9(S104)o.1] 
(OH,O)¢:nH20. 

Wavenumbers (cm ‘): 3400sh, 3225, 2870, 2800sh, 2290, 2100sh, 1625, 1210sh, 1125s, 1037s, 
965, 808s, 620s, 595s, 450, 399, 375sh. 


AsS16 Beudantite PbFe°*3[(As,S)O4],(OH,H>0), 
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Locality: Large dump of the Kamariza mines, Agios Konstantinos, Lavrion mining District, Attiki 
(Attika, Attica) Prefecture, Greece. 

Description: Brown crystals in the association with goethite and jarosite. The empirical formula is 
(electron microprobe) Pb; o97(Fe2.63Cuo.19Alo.11)[ (ASO4)0.97(SO04)1.03] (OH,H20)6¢. 

Wavenumbers (cm~ *): 3510sh, 3337s, 2920, 2140w, 1633w, 1170, 1068s, 1022, 998, 965sh, 856, 
813s, 700sh, 627, 570sh, 517s, 470s, 435. 
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AsS17 Hilarionite  Fe°*,(SO,)(AsO,4)(OH)-6H>O 
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Locality: Hilarion Mine, Agios Konstantinos, Lavrion mining District, Attiki (Attika, Attica) Prefec- 
ture, Greece (type locality). 

Description: Light yellowish-green spherulites (up to 0.5 mm across) consisting of prismatic to 
acicular individuals striated along to elongation. Holotype sample. Associated minerals are 
goethite, hematite, gypsum, jarosite, chalcanthite, azurite and allophane. Monoclinic, space 
group C2/m, Cm or C2; a = 18.53, b = 17.43, c = 7.56, p = 94.06°. The empirical formula is 
(Fe**; 99CU9,01ZN9,01)[(SO4)1.24(A8O4)o.74(PO4)o.01](OH), .01:6.03H20. Optically biaxial (+), 
a = 1.575(5), y = 1.64(2). Deac = 2.486 g/cm’. Strong lines of the powder X-ray diffraction 
pattern [d, A (I, %)] are 12.66 (100), 7.60 (6), 5.00 (10), 4.70 (10), 2.887 (5) 

Wavenumbers (cm ‘): 3525sh, 3480s, 3295s, 3190s, 3125sh, 1640, 1184, 1120sh, 1107s, 1070sh, 
1004, 860, 812s, 650w, 600, 577, 494, 440. 


AsS18  Beudantite PbFe°*3[(As,S)O4],(OH,H>0), 
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2.13 Arsenates, Arsenites and Sulfato-Arsenates 1673 


Locality: Jean Baptiste Mine, Agios Konstantinos, Lavrion mining District, Attiki (Attika, Attica) 
Prefecture, Greece. 

Description: Greenish-brown massive, from the association with segnitite and kintoreite. Zn-rich 
variety. The empirical formula is (electron microprobe) Pb, o(Fes.35Znog 45Alo.;Cug 1) 
[(AsO4)o.3(SO4)1.2](OH,H20)6¢. 

Wavenumbers (cm~‘): 3350, 3200, 2970, 1875w, 1790w, 1625w, 1510w, 1375w, 1163, 1077s, 
1020sh, 996, 850sh, 800, 693w, 625w, 575sh, 510, 464s. 


AsS20  Hilarionite | Fe°*,(SO,4)(AsO,4)(OH)-6H2O 
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Locality: Hilarion Mine, Agios Konstantinos, Lavrion mining District, Attiki (Attika, Attica) Prefec- 
ture, Greece (type locality). 

Description: Beige spherulites from the association with goethite, jarosite, chalcanthite and azurite. 
Identified by IR spectrum, powder X-ray diffraction pattern and electron microprobe analysis. 
Wavenumbers (cm ‘): 3470sh, 3300s, 3230sh, 1640, 1187, 1118s, 1080sh, 1005, 860sh, 830sh, 

814s, 660w, 605sh, 584, 494, 434. 


AsS21 Bukovskyite | Fe°*,(SO,)(AsO4)(OH):7H2O 
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1674 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Kank, near Kutna Hora, Central Bohemia, Czech Republic (type locality). 

Description: Yellowish nodule. Confirmed by IR spectrum. 

Wavenumbers (cm): 3535sh, 3390sh, 3241s, 2390sh, 1672, 1652, 1400w, 1130sh, 1117s, 1076, 
984w, 880s, 866, 820s, 745sh, 667, 630sh, 602, 580, 467, 430sh. 


AsS22 Hilarionite Fe**,(SO,)(AsO.)(OH)-6H>O 
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Locality: Hilarion Mine, Agios Konstantinos, Lavrion mining District, Attikí (Attika, Attica) Prefec- 
ture, Greece (type locality). 

Description: Beige aggregates of acicular crystals from the association with gypsum, goethite, 
jarosite, chalcanthite and azurite. The empirical formula is (electron microprobe) Fe**, ssMg0.04 
Alo.o3Cuo.o2[(SO4)1.14(ASO4)0.82(PO4)0.04](OH)'nH20. Confirmed by IR spectrum. 

Wavenumbers (cm ‘): 3470sh, 3395sh, 3290s, 3230s, 2400sh, 1636, 1180, 1120s, 1085sh, 1005, 
860sh, 830sh, 815s, 665, 593, 493, 434. 


AsS23 Sarmientite Fe°*,(AsO,)(SO4)(OH)-5H5O 
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2.14 Selenites, Molybdates, Tellurites, Tellurates, lodites. . . 1675 


Locality: Hilarion mine, Agios Konstantinos, Lavrion mining District, Attiki (Attika, Attica) 
Prefecture, Greece. 

Description: Beige spherulites from the association with chalcanthite. The empirical formula is 
(electron microprobe) (Fe; gCuo ;)[(ASO4)1.95(SO4)o.95](H20,OH).¢. The strongest lines of the 
powder diffraction pattern [d, A (I, %)] are 9.38 (100), 5.386 (19), 4.520 (19), 3.938 (28), 3.693 
(24), 3.620 (33), 3.067 (20), 2.456 (20). 

Wavenumbers (cm~'): 3530sh, 3410sh, 3300sh, 3191s, 2400sh, 1672, 1655sh, 1401w, 1125sh, 
1113s, 1076s, 984, 882s, 870sh, 819, 760sh, 650sh, 625sh, 603, 579, 468, 435sh. 


2.14 Selenites, Molybdates, Tellurites, Tellurates, lodites, Wolframates 
and Wolfram Oxides 


Sel Ahlfeldite Ni(Se03)-2H20 
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Locality: Mina el Dragon (el Dragon mine), Potosi, Bolivia. 

Description: Brownish-pink spherulites from the association with mandarinoite and chalcomenite. 
The empirical formula is (electron microprobe) Nio.6s9C00.28CU0.03(S€03)1 00H20. Confirmed 
by IR spectrum. 

Wavenumbers (cm™*): 3450, 3195, 3110, 2930, 1615, 1515, 1400sh, 900sh, 800, 712s, 594, 
502, 475sh. 


1676 2 IR Spectra of Minerals and Reference Samples Data 


Se2 Georgbokiite Cus(SeO3).,0.Cl, 
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Locality: Synthetic. 
Description: Bluish-black crystals. 
Wavenumbers (cm): 835, 718s, 685s, 576, 551, 510, 490sh, 455, 402. 


Se3 Marthozite Cu(UQ3)3(SeO3)3(OH)2:7H,O 
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Locality: Musonoi, near Kolwezi, Shaba, Democratic Republic of Congo (type locality). 


Description: Olive green crust. Confirmed by qualitative electron microprobe analysis. 
Wavenumbers (cm *): 3450, 1630, 1605, 1014w, 897s, 814, 770sh, 736s, 600w, 504, 468s. 


2.14 Selenites, Molybdates, Tellurites, Tellurates, lodites. . . 1677 


Se4 Larisaite Na(H30)(UO>)3(SeQ3)305-4H»O 
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Locality: Repete mine, near Blanding, San Juan Co., Utah, USA (type locality). 

Description: Yellow lamellar crystals from the association with quartz, haynesite, andersonite, 
woOlsendorfite, uranophane, gypsum, calcite and montmorillonite. Holotype sample. The crystal 
structure is solved. Monoclinic, space group Pllm; a = 6.9806(9), b = 7.646(1), c = 17.249 
(2) A, y = 90.039(4)o, Z=2. Deac = 4.46 g/cm°. Optically biaxial (—), æ = 1.597(2), 
P = 1.770(5), y = 1.775(5); 2V ~ —20°. The empirical formula is Nao.81Ko.18Ca0.05s(H30)0.73 
(UO>)3 99(SeO3)202:4.1H2O. The strongest lines in the powder diffraction pattern [d, A (I, %) 
(hk1)] are 8.63 (43) (002), 7.67 (100) (010), 3.85 (40) (-113, 020, 113), 3.107 (77) (211), 2.874 (53) 
(006, -115). 

Wavenumbers (cm ‘): 3675sh, 3600s, 3320s, 2970sh, 1700sh, 1622, 1095, 1044, 901s, 754s, 740s, 
730sh, 592w, 506, 470s, 380. 


Se5 Mandarinoite Fe°*,(SeO3)3-6H5O 
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1678 2 IR Spectra of Minerals and Reference Samples Data 


Locality: Mina el Dragon (el Dragon mine), Potosi, Bolivia. 

Description: Pale green crystals from the association with ahlfeldite and chalcomenite. Al-rich 
variety. The empirical formula is (Fe; 37Alo 62Cuo.92)(SeO3)3 o9'NH20. 

Wavenumbers (cm): 838s, 728s, 675sh, 565, 530sh, 480w, 400. 


Se6 Francisite Cu**;Bi°*(SeO3),0,Cl 
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Locality: Synthetic. 
Description: Green crystals. Confirmed by chemical analysis and powder X-ray diffraction pattern. 


Wavenumbers (cm~'): 820, 802, 708s, 550sh, 540s, 500, 454. 


Se7 Chalcomenite Cu7‘(SeO3):-2H5O 
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Locality: Mina el Dragon (el Dragon mine), Potosi, Bolivia. 

Description: Blue crystals from the association with ahlfeldite and mandarinoite. Confirmed by 
chemical IR spectrum. 

Wavenumbers (cm ‘): 3510, 3195, 2920, 1675, 1650sh, 1570, 1460sh, 936, 805sh, 776, 725sh, 
715s, 571, 465, 435w. 


2.14 Selenites, Molybdates, Tellurites, Tellurates, lodites. . . 1679 


Se8 Chloromenite Cu**o(SeO3)40>Cl¢ 
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Locality: Great Fissure Tolbachik volcano eruption, Kamchatka peninsula, Russia. 

Description: Tobacco-green crystals from the association with melanothallite, sofiite, georgbokiite, 
ilinskite, chloromenite, burnsite and cotunnite. Investigated by L.P. Vergasova with coauthors. 

Wavenumbers (cm~!): 849, 750s, 723, 693s, 610sh, 572, 519. 


Mol Wulfenite PbMoQO, 
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Locality: Mezice mine, Slovenia. 

Description: Yellow platy crystals. Identified by IR spectrum and qualitative electron microprobe 
analysis. 

Wavenumbers (cm~ *: 830sh, 778s, 500w. 


1680 2 IR Spectra of Minerals and Reference Samples Data 


Mo2 Biehlite (Sb,As),;MoO¢ 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia (type locality). 
Description: White fibrous aggregate. Identified by IR spectrum and qualitative electron microprobe 


analysis. 
Wavenumbers (cm *): 1435w, 1012w, 924s, 875sh, 850sh, 764w, 727, 623, 587s, 486, 450. 


Mo3 _ Iriginite (UO>)(Mo**,0-)-3H>O 
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Locality: Kyzylsa1 Mo—U deposit, Almaty region, Kazakhstan. 

Description: Yellow crystals from the association with umohoite. Identified by IR spectrum, powder 
X-ray diffraction pattern and qualitative electron microprobe analysis. 

Wavenumbers (cm *): 3500, 3410sh, 3200sh, 1640sh, 1615, 1510w, 1480w, 965, 920sh, 892s, 840, 
726, 655sh, 539s, 505s. 


2.14 Selenites, Molybdates, Tellurites, Tellurates, lodites. . . 1681 


Mo4 Calcurmolite Ca,(UQO,)3Mo50, 1 nHO 
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Locality: Kyzylsa1 Mo—U deposit, Almaty region, Kazakhstan. 

Description: Yellow crystals from the association with umohoite. Identified by IR spectrum and 
powder X-ray diffraction pattern. The empirical formula is (electron microprobe) H,(Ca,.55Nao.37 
Ko.o6Mgo.03)(UO2)3.11(Mo004)2 00-7H20. 

Wavenumbers (cm '): 3390s, 3225sh, 1650sh, 1622, 1570sh, 1395w, 1360w, 1000, 944, 900, 846s, 
806, 719, 627s, 515sh, 475s. 


Mo5 Powellite CaMoQO, 
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Locality: Ilmeny (Il’menskie) Mts., South Urals, Russia. 

Description: Yellow crystals from the association with ferrimolybdite. Identified by IR spectrum 
and electron microprobe analysis. The empirical formula is Ca, 9;(M0O4)o.98(S104)o.02. 

Wavenumbers (cm~ +): 1084w, 1068w, 860sh, 812s, 432. 


1682 2 IR Spectra of Minerals and Reference Samples Data 


Mo6 Molybdite MoO, 
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Locality: Burning dump of the Katharina mine, Radvanice, near Trutnov, Bohemia, Czech Republic. 
Description: Colourless platy crystals from the association with ilsemannite and godovikovite. 


Identified by IR spectrum and qualitative electron microprobe analysis. 
Wavenumbers (cm ‘): 995, 874s, 821, 574s, 520sh, 495sh. 


Mo8 Melkovite CaFe°tH.(MoO,),(PO,)-6H5O 
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Locality: U-Mo occurrence 60 km west of the Mointy railway station, Shunak Mts., near Balkhash 
lake, Karagandy region, Kazakhstan (type locality). 

Description: Yellow powdery aggregate from the association with fluorite, molybdenite, magnetite, 
powellite, ferrimolybdite, iriginite and jarosite. Holotype sample. Monoclinic, a = 17.46, 
b = 18.48, c = 10.93 A, B = 94.5°. Optically biaxial, nmean = 1.838. Deas = 2.97 g/cm°. The 
empirical formula is (electron microprobe) H,Ca;3Nao.5Fe;.4(MoO4)3 9(PO4)1.9-7H2O. Strong 
lines of powder X-ray diffraction pattern [d, A (I, %)| are 2.916 (90), 3.537 (80), 8.42 (70), 
3.036 (70), 1.789 (70), 1.992 (60), 2.415 (50). 

Wavenumbers (cm '): 3470sh, 3380, 3340sh, 1650sh, 1617, 1460w, 1047s, 1008w, 930sh, 919s, 
905sh, 838, 785sh, 740s, 615sh, 595, 550, 495, 403w. 


2.14 Selenites, Molybdates, Tellurites, Tellurates, lodites. . . 1683 


Mo9 Lindgrenite = Cu3(MoQ,)2(OH)>» 
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Locality: Childs-Aldwinkle mine, Copper Creek, Copper Creek district, Galiuro Mts., Pinal Co., 
Arizona, USA. 

Description: Green veinlets in rock. Identified by IR spectrum. 

Wavenumbers (cm~ *): 3390w, 3330, 3260w, 1620w, 1032, 1006, 950, 936, 909s, 871s, 835sh, 813s, 
530w, 452, 417. 


Mol10 Betpakdalite-NaCa [Na2(H>O),7Ca(H20)6¢] [MogAs>Fe**3034(OH)3] 
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Locality: Kyzylsai Mo—U deposit, Almaty region, Kazakhstan (type locality). 

Description: Yellow fine-grained aggregate from the association with umohoite. Confirmed by IR 
spectrum and semiquantitative electron microprobe analysis. 

Wavenumbers (cm '): 3540sh, 3465s, 3320sh, 1660sh, 1615, 965w, 941, 865sh, 843s, 783, 732s, 
670sh, 570. 


1684 2 IR Spectra of Minerals and Reference Samples Data 


Moll Szenicsite Cu**3(MoO,)(OH), 
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Locality: Jardinera No. 1 mine, Inca del Oro, near Tierra Amarilla, Chile (type locality). 

Description: Radial aggregate of dark green-bladed crystals from the association with powellite and 
chrysocolla. Identified by IR spectrum. 

Wavenumbers (cm *): 3550, 3510, 3490, 1090w, 1072w, 943, 900w, 878, 853, 830sh, 797s, 760s, 
683, 625, 502, 487, 400. 


Mo12 Umohoite (UO 2)MoO,:2H,O 
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Locality: Kyzylsa1 Mo—U deposit, Almaty region, Kazakhstan. 

Description: Dark blue massive. Identified by powder X-ray diffraction pattern. 

Wavenumbers (cm): 3550, 3410, 3300sh, 3220sh, 3130sh, 2950sh, 1627, 1403w, 1105sh, 1033, 
964, 906s, 792, 690sh, 593s, 530s, 463s, 420sh. 
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Mo13 _Ferrimolybdite — Fe°*,(MoO,)3-8H»O 
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Locality: Tyrnyauz Mo-W deposit, Baksan valley, Kabardino-Balkarian Republic, Northern 
Caucasus, Russia. 

Description: Yellow acicular crystals forming pseudomorph after molybdenite. Identified by IR 
spectrum and electron microprobe analysis. The empirical formula is H,Fe;92.1Mgoo3Alo.o2 
(Mo04)3.00°7H20. 

Wavenumbers (cm~'): 3498, 3270s, 3170sh, 1615, 945sh, 919s, 845, 816s, 741s, 660sh, 575, 533, 
453, 414. 


Mol4 Powellite CaMoQ, 
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Locality: U deposit Bota-Burum, near Alakol lake, Almaty region, southern Kazakhstan. 
Description: Dark brown dipyramidal crystals from the association with chistyakovaite, scorodite, 
arseniosiderite, mansfieldite, metazeunerite, sodium uranospinite and uramarsite. Identified by IR 
spectrum and electron microprobe analysis. The empirical formula is Cap 97Pb9 92M 1 0003 99. 
Wavenumbers (cm~!): 1023w, 860sh, 809s, 458w, 428w. 
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Mo15 Bamfordite Fe°*Mo,0,(OH)3-H,O 
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Locality: Bamford Hill, 85 km west-southwest of Cairns, northern Queensland, Australia 
(type locality). 

Description: Yellowish-green crystal from the association with W—Mo-Bi oxides, clay minerals, 
muscovite and quartz. Holotype sample. Triclinic, space group P-1 or P1; a = 5.889(5), 
b = 7.545(5), c = 9.419(5) A, a = 71.46(4)°, P = 83.42(4)°, y = 72.78(4)°. Optically biaxial 
(—), a = 1.91(1), p = 2.03(1), y = 2.1101). Deas = 3.620(8) g/cm?, Dearc = 3.616 g/cm”. The 
empirical formula is Fe; 99(Mo0>2.9; Wo.03P0.02) 6(OH)3.34:0.64H2O. Strong lines of powder X-ray 
diffraction pattern [d, A (I, %)] are 3.319 (100), 3.232 (90), 5.620 (70), 4.095 (70), 4.711 (50), 
2.614 (50), 1.956 (50). 

Wavenumbers (cm ‘): 3345, 3220, 3040w, 1565w, 994, 966, 926s, 865sh, 842s, 755sh, 716, 524, 
457w. 


Mo16 Szenicsite Cu**3(MoO,)(OH), 
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Locality: Jardinera No. 1 mine, Inca del Oro, near Tierra Amarilla, Chile (type locality). 

Description: Green crystals from the association with powellite. Identified by IR spectrum. 

Wavenumbers (cm *): 3550, 3515, 3493, 1089w, 1071w, 943, 900w, 877, 854, 830sh, 796s, 761s, 
683, 623, 504, 488, 401. 
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Mol17 Betpakdalite-CaCa [Ca>(H>»O) 7Ca(H20)6l] [MogAs>Fe?*3036(OH)] 


1.0 
0.8 
O 
oO 
= 
S 
ham 0 6 
z 
= 
la] 
al 
= 
0.4 
0.2 


500 1000 1500 2000 2500 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Kara-Oba W deposit, Betpakdala desert, Karagandy region, Kazakhstan (type locality). 

Description: Yellow fine-grained aggregate from the association with ferrimolybdite, kaolinite and 
quartz. Identified by IR spectrum and semiquantitative electron microprobe analysis. 

Wavenumbers (cm): 3500, 3385, 3300, 3210, 1660sh, 1645, 1605, 1403, 1085w, 965, 940, 900, 
832s, 784, 728s, 570, 481. 


Mol18 Mendozavilite-CaFe [Ca>(H»O),;7Fe(H20)6¢] [MogAs>Fe**3034(0,OH)3] 
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Locality: Rustler mine, Gold Hill district, Deep Creek Mts., Tooele Co., Utah, USA. 

Description: Yellow fine-grained aggregate. Identified by IR spectrum and electron microprobe 
analysis. The empirical formula is [(Ca,.25Nao.75)(H2O))7Fe; 9(H2O)6][Mo7.9P}.9S9.2Fe2 5Cag 3 
Mgo,2034(0,0H)3]. 

Wavenumbers (cm *): 3450s, 3380s, 3310sh, 3230sh, 1650sh, 1620, 1455w, 1047s, 1007w, 920s, 
905sh, 837, 785sh, 741s, 594, 550w, 497, 405w. 
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Mo19 Mourite U**Mo™;0,2(OH)j4o (?) 
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Locality: Kyzylsai Mo—U deposit, Chu-Ili Mountains, southwestern Balkhash territory, Kazakhstan 
(type locality). 

Description: Dark violet-blue spherulitic aggregate from the association with uraninite, molybdenite, 
jordisite, ilsemannite, pyrite, umohoite, sedovite, iriginite, powellite, sodium uranospinite, 
uranophane, tyuyamunite, goethite, jarosite and kaolinite. Holotype sample. Monoclinic, space 
group Pa or P2/a. a = 24.420, b = 7.183, c = 9.893 A, B = 102.00°, Z = 4. Deac = 4.22 g/cm”. 
Strong lines of the powder X-ray diffraction pattern [d, A (I, %)| are 12.77 (90), 5.897 (100), 3.285 
(70), 3.193 (70), 3.148 (70), 2.871 (80), 1.728 (80). The formula is to be revised: the band at 
1,620 cm™' indicates the presence of HO molecules. 

Wavenumbers (cm~ *): 3415, 3250, 1620, 1520sh, 1400w, 975, 960sh, 913, 703s, 588s, 460s. 


Mo21 Mendozavilite-KCa [K-2(H20);sCa(H20)6] [MogP>Fe?*303,(OH)s] 
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Locality: Chuquicamata mine, Chuquicamata district, Calama, El Loa province, Antofagasta region, 
Chile (type locality). 
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Description: Yellow fine-grained aggregate. Identified by IR spectrum and electron microprobe 
analysis. The empirical formula is K; 5Na;9Ca,.2Fe47Mog ;P;9034(0,OH,H20)53:. 

Wavenumbers (cm ‘): 3460sh, 3380, 3230sh, 3025sh, 2860sh, 1660w, 1616, 1421, 1184, 1088, 
1047s, 1015sh, 923, 905sh, 837, 790sh, 775sh, 736s, 634w, 588, 553w, 504, 479, 465sh, 412w, 


400w, 374w. 


Mo22 Betpakdalite-CaMg [Ca2(H20) 7: Mg(H20)6] [MosAs-Fe**3036(0H)] 
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Locality: Tsumeb (Tsumcorp) mine, Tsumeb, Otjikoto (Oshikoto) region, Namibia (type locality). 
Description: Yellow fine-grained aggregate. Confirmed by IR spectrum and electron microprobe 


analysis. The empirical formula is Ca; oNao.2Mgo.9Fe3.4Mo7.5AS8>o .0S50.2W0.2P0.1036(0H)-nH30. 
Wavenumbers (cm ‘): 3426, 3250sh, 1655sh, 1625, 1440w, 1412w, 960sh, 934, 905sh, 855sh, 837s, 


795, 735s, 575, 505sh, 489, 460sh, 418, 374. 
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Locality: Su Seinargiu, Sarroch, Cagliari province, Sardinia, Italy (type locality). 


Description: Light greenish-grey crystals from the association with molybdenite and quartz. 
Wavenumbers (cm *): 3448s, 3268, 1636, 1182, 1079, 1036, 930, 907, 876s, 718, 700sh, 529s, 510sh. 
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Mo24 Mendozavilite-NaCu [Na2(H»O),sCu(H20O)6¢] [MogP>Fe**3034(OH)3] 
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Locality: Chuquicamata mine, Chuquicamata district, Calama, El Loa province, Antofagasta region, 
Chile. 

Description: Green granular aggregate. Confirmed by IR spectrum and qualitative electron micro- 
probe analysis. 

Wavenumbers (cm “): 3475s, 3425sh, 3355sh, 3250sh, 1655sh, 1614, 1401w, 1046s, 1007w, 915, 
837, 780sh, 732s, 625sh, 587, 557w, 498, 483, 407w. 


Mo25 Obradovicite-NaNa [Na2(H20);sNa(H20)6] [MogAs>Fe**3033(OH)a] 
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Locality: Chuquicamata mine, Chuquicamata district, Calama, El Loa province, Antofagasta region, 
Chile (type locality). 

Description: Yellow granular aggregate. Confirmed by IR spectrum and qualitative electron micro- 
probe analysis. 

Wavenumbers (cm '): 3509s, 3346, 3225sh, 1650sh, 1623, 1400, 1075w, 940, 895sh, 846s, 796, 
733s, 564, 510, 480, 410w. 
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Mo27 Mendozavilite-NaFe [Na>(H>O),;Fe°*(H>O).][MogP>Fe**3035(OH)s| 
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Locality: Rustler mine, Gold Hill district, Deep Creek Mts., Tooele Co., Utah, USA. 

Description: Yellow powdery aggregate from the association with quartz and schorl. 
Wavenumbers (cm~ *): 3431s, 1618, 1399w, 1047s, 1007w, 917s, 840, 770sh, 741s, 591, 554, 500, 407. 
Mo28 Obradovicite-NaCu [Na>(H>O) 17Cu(H20)6] [MogAs>Fe**3034(OH)3] 
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Locality: Chuquicamata mine, Chuquicamata district, Calama, El Loa province, Antofagasta region, 
Chile (type locality). 

Description: Light green granular aggregate. Confirmed electron microprobe analysis and powder 
X-ray diffraction pattern. 

Wavenumbers (cm~ *): 3444s, 3260sh, 2079w, 1625, 1400, 1076, 1028w, 960sh, 940, 845, 793, 732, 
575sh, 561, 509w, 474. 
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Tel Zemannite Mg, 5Zn**Fe*(TeO;)3-4.5HO 
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Locality: Moctezuma (La Bambolla) mine, Moctezuma, Sonora, Mexico (type locality). 
Description: Light brown crystals from the association with tellurite, dickite and quartz. Mn-bearing 


variety. The empirical formula is (electron microprobe) Mgo 6Zng gMng 3Cao ; Feo. o( TeO3)3-nH20. 
Wavenumbers (cm): 3300, 1640, 730sh, 704s, 690sh, 647, 464s, 410. 


Te2 Zemannite Mg,5Zn°*Fe°*(TeO;3)3-4.5H,O 
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Locality: Moctezuma (La Bambolla) mine, Moctezuma, Sonora, Mexico (type locality). 
Description: Light brown crystals from the association with tellurite, dickite and quartz. 

The empirical formula is (electron microprobe) Mgo.6Zn1 0™Mno.;Feo.g5(TeO3)3-nH20. 
Wavenumbers (cm): 1635, 710sh, 699s, 640s, 460s, 440sh. 
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Te3  Kuranakhite PbMn**Te°*O, 
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Locality: Kuranakh gold deposit, South Yakutia, Russia (type locality). 

Description: Brown grains from the association with quartz, gold and iron oxides. Holotype sample. 
Orthorhombic, a = 5.11(1), b = 8.91 (1), c = 5.32(1) Å. Biaxial, optically neutral, a = 1.95, 
B = 1.98, y = 2.01. Doac = 2.66 g/cm”, Dmeas = 2.72(2) g/cm”. The empirical formula is (elec- 
tron microprobe) (Pbo.92Cao.08)(Mno.g87Alo.11F€0.05M8g0.02)T€1.0006. Strong lines of the powder X- 
ray diffraction pattern [d, A (I, %)] are 3.40 (100), 2.558 (60), 2.322 (10), 2.050 (50), 1.851 (50), 
1.668 (10), 1.596 (40). 

Wavenumbers (cm~!): 1020w, 910w, 682, 630sh, 590sh, 573s, 524s, 482. 
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Locality: Moctezuma (La Bambolla) mine, Moctezuma, Sonora, Mexico (type locality). 
Description: Pink grains from the association with tellurite, paratellurite and zemannite. 

The empirical formula is (electron microprobe) (Mn, 79Zn0.16F€0.02M80.02)T€3 000s. 
Wavenumbers (cm™*): 760sh, 742s, 724sh, 678s, 653, 595sh, 555s, 507s, 454s. 
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Te5  Tlapallite © H¢(Ca,Pb)>(Cu,Zn)3(SO4)(Te**O3)4(TeO«¢) (?) 
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Locality: Moctezuma (La Bambolla) mine, Moctezuma, Sonora, Mexico (type locality). 

Description: Green spherulites from the association with calcite, barite, muscovite and quartz. The 
empirical formula is (electron microprobe) H,(Ca2.02Pbo.06)(Cu2.80Zn0.13)S0.93T€5.060,.The band 
at 1615cm' indicates the presence of H2O molecules. 

Wavenumbers (cm~‘): 3380, 3235, 1615, 1550w, 1180sh, 1139, 1085s, 1040sh, 1010sh, 920w, 
800sh, 779, 756, 669s, 607, 501, 462. 


Te6 Emmonsite Fe°*,Te**,;0.:2H,O 
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Locality: Moctezuma (La Bambolla) mine, Moctezuma, Sonora, Mexico. 

Description: Green crystals from the association with tellurite. The empirical formula is (electron 
microprobe) Fe, 99Al0.05 Te3.00nH20 

Wavenumbers (cm~ *): 3570, 3460, 3300, 3125, 2920sh, 1575w, 1095w, 800, 775sh, 750sh, 737s, 
671s, 637s, 482, 452. 
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Te8 | Chekhovichite, disordered variety Bile ,0% 
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Locality: Zod mine, Sotk deposit, Vardenis, Geghark’unik’ province, Armenia (type locality). 

Description: Greyish yellow grains from the association with tellurobismuthite, pyrite, chalcopyrite, 
emmonsite, tripuhyite, goethite and quartz. Holotype sample. Monoclinic, a = 18.8963(8), 
b = 7.9593(3), c = 6.9909(3) A, P = 95.176(3)°, Z = 4. Optically biaxial (+). Deae = 7.00 

g/cm”, D neas = 9.88 g/cm’. The empirical formula is Bi, 96Pbo.04F€0.02T€3.99010.99. Strong 

lines of the powder X-ray diffraction pattern [d, A (I, %)]| are 3.29 (100), 3.15 (94), 3.14 (100), 
2.728 (48), 2.002 (42), 1.998 (45), 1.686 (32). 

Wavenumbers (cm ‘): 1156w, 558s, 472, 430sh. 


Tel0 Eurekadumpite (Cu,Zn)16(TeO3)2(AsO,)3Cl(OH) 13°7H»O 
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Locality: Centennial Eureka mine, Tintic district, Juab Co., Utah, USA (type locality). 

Description: Blue-green spherulites from the association with quartz, mcalpineite, malachite, Zn- 
bearing olivenite, goethite and Mn oxides. Holotype sample. Monoclinic, space group P2/m, P2 or 
Pm, a = 8.28(3), b = 18.97(2), c = 7.38(2) A, p = 121.3(6)°, Z = 1. Optically biaxial (—), 
a = 1.69(1), B = y = 1.775(5), 2Vmeas = 10(5)°. Deac = 3-826 g/cm?, Dmeas = 3.76(2) g/cm’. 
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The empirical formula is (Cujo.32Zns g5Feo 01 )(TeO3)2(AsO4)2.97[Clo.93(OH)o.07] (OH) 18.45°7.29 
H,O. Strong lines of the powder X-ray diffraction pattern [d, A (I, %)] are 18.92 (100) (010), 
9.45 (19) (020) 4.111 (13) (-201) 3.777 (24) (050, -221, 041), 2.692(15) (-311, 151, -302), 2.524 
(41) (170, -252, -171), 1.558 (22) (-482, -3.10.1, 024). 

Wavenumbers (cm~ *): 3400, 2990, 1980w, 1628, 1373w, 1077, 1010s, 860, 825, 803, 721w, 668s, 
622, 528, 461s. 
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Locality: Chuquicamata mine, Chuquicamata district, Calama, El Loa province, Antofagasta region, 
Chile (type locality). 
Description: Green crystals from the association with gypsum. The empirical formula is (electron 
microprobe) Hp Cuz 95(103)6.0o0onH20. 


Wavenumbers (cm~ *): 3000sh, 2920, 1720w, 1630w, 1500w, 794, 765sh, 749s, 725s, 690sh, 489, 
468, 424w. 
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Locality: Pasto Bueno district, Pallasca province, Ancash department, Peru. 

Description: Brown crystal from the association with quartz. Fe-free variety. The empirical formula 
is (electron microprobe) Mn; 997 WOx. 

Wavenumbers (cm): 872, 812, 704s, 615s, 517, 458, 422. 


W2 Yttrotungstite-(Y) (Y,REE,Ca)W20.(OH,O)3 
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Locality: Kramat Pulai mine, Pulai, Kinta district, Perak, Malaysia (type locality). 

Description: Yellow granular aggregate from the association with kaolinite, quartz, muscovite, 
cassiterite, scheelite and gypsum. The empirical formula is (electron microprobe) (Yo.59C€0.09 
Ndo.06Ca0.05Nao.05 Y bo.04L-0.03K0.02M 0.02) W 1.97T10.03)(O,OH)o-nH20. 

Wavenumbers (cm *): 3535, 3350w, 2975, 1652, 1080sh, 1020sh, 953s, 930sh, 918s, 845s, 804s, 
741, 623, 565sh, 538s, 478, 450sh. 
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Locality: Tazna (Tasna) mine, Cerro Tazna, Atocha-Quechisla district, Potosi department, Bolivia. 


Description: Black twin. The empirical formula is (electron microprobe) (Feo. g9Ming p:Mgo.92) WOx. 
Wavenumbers (cm): 866, 811, 685s, 620s, 521, 470sh, 415w. 
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Locality: Proprietary mine, Broken Hill, New South Wales, Australia (type locality). 

Description: Yellow crystals from the association with stolzite and hydrokenoelsmoreite 
(“ferritungstite’’). 

Wavenumbers (cm~!): 874, 775sh, 750s, 713, 590sh, 573s, 460, 430w. 
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Locality: Kara-Oba W deposit, Betpakdala desert, Karagandy region, Kazakhstan. 

Description: Yellow powdery from the association with scheelite and quartz. Investigated by 
P.M. Kartashov. 

Wavenumbers (cm ‘): 830sh, 777s, 735s, 605w, 455, 405w. 
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Locality: Kara-Oba W deposit, Betpakdala desert, Karagandy region, Kazakhstan. 

Description: Yellow-brown pseudomorph after wolframite. The empirical formula is (electron 
microprobe) [Pbo.47Ko.02Ca0.01(H20,0)o.s0](W1.42F€0.5s8(0,OH)-. Confirmed by powder X-ray 
diffraction pattern. 

Wavenumbers (cm *): 3360, 1610, 1175w, 1075w, 1015w, 865sh, 760s, 716s, 610s, 520sh, 460w, 500. 


W7  Scheelite Ca(WOQO,) 


1.0 


0.8 Se 


YO 

QO 

(a 

fae} 

E 06 

= 

N 

(a 

fae) 

Š 
0.4 
0.2 


500 1000 1500 3000 3500 4000 


Wavenumber (cm`’) 


Locality: Kara-Oba W deposit, Betpakdala desert, Karagandy region, Kazakhstan. 

Description: Orange coarse-grained aggregate from the association with tungstite and quartz. 
Confirmed by IR spectrum. 

Wavenumbers (cm™*): 1074w, 860, 805s, 441. 
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W8  Rankachite Ca,(V“*,V>*)(W°" Fe**),Og(OH)-nH3O (x ~ 0.5, n © 2) 
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Locality: Clara mine, near Oberwolfach, Schwarzwald (Black Forest) Mts., Baden-Wirttemberg, 


Germany (type locality). 

Description: Aggregate of brown crystals from the association with scheelite and quartz. The bands 
at 463 and 1,088 cm™' correspond to the admixture of quartz. 

Wavenumbers (cm '): 3483, 3359, 3203, 1620, 1088, 1001, 975, 947, 906, 864, 738s, 592s, 463. 
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Locality: Kirwa mine, Kigezi district, Uganda. 

Description: White spherulites on wolframite. Al-rich variety (“alumotungstite”). The empirical 
formula is (electron microprobe) (Cao 94 Y0.01)(W1.37Alo.soFeo.13)(O,OH)6:nH20. 

Wavenumbers (cm *): 3325, 2910w, 2640sh, 1625, 1600, 1400w, 1095, 960w, 840sh, 787s, 686s, 


615s, 500, 395. 
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Locality: Lutsiro, Sebeya river, Kabaya district, Rwanda. 
Description: Yellow massive. Pseudomorph after wolframite. Fe°*-rich variety (‘ferritungstite”). 


The empirical formula is (electron microprobe) (Ko.29Cap.osNao.95)(W 1.37F eo 42Alp.21)(O,OH)6-nH20. 
Wavenumbers (cm *): 3345, 2430w, 1627, 1610sh, 1092, 950sh, 770s, 728s, 615s. 


W11 Pittongite = (Na,H2O),(W,Fe)(O,OH)3 (x ~ 0.7) 
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Locality: Pittong W deposit, near Ballarat, Victoria, Australia (type locality). 
Description: Brown pseudomorph after wolframite from the association with quartz and muscovite. 


Wavenumbers (cm~ +): 3050, 888, 796, 657, 697, 453s. 
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Chloride C134 NiCl(OH)-nH,O, 1516 

Chloritoid, 406 

Chlormagaluminite, 311—312 

Chloro-potassichastingsite, 662 

Chloromenite, 1679 

Chlorothionite, 1406, 1472 

Chloroxiphite, 1518 

Cholesterol, 214, 215 

Chondrodite, 417, 418, 424—425, 427 

Christelite, 1338 

Christofschaferite-(Ce), 1117—1118 

Chromate Cr10 Pb, (CrO,)(O,OH),. -nH,O, 1552 

Chromceladonite, 519—520 

Chromite, 311 

Chromphengite, 435 

Chrysoberyl, 318 

Chrysocolla, 438, 479, 527, 528 

ChrysotileSee also Clynochrisotile, Orthochrisotile, 
433 

Chukanovite, 124—125 

Chukhrovite-(Y), 360 

Churchite-(Y), 1269 

Claraite, 101 

Clinoatacamite, 1506, 1512, 1513 

Clinobarylite, 9, 10, 562, 569-570 

Clinobehoite, 270-271 


Index 


Clinobisvanite, 1527 

Clinochlore, 464, 475, 476, 478, 530 
Clinochrysotile (chrysotyle-2M.;), 476, 477 
Clinoclase, 1556, 1590, 1619 
Clinohumite, 399, 400, 423-425 
Clinokurchatovite, 38 
Clinomimetite, 1588 
Clinophosinaite, 636 
Clinoptilolite-(Ca), 824 
Clinozoisite, 881 

Clintonite, 482—483 

Cloncurryite, 1293 
Cobaltaustinite, 1587 
Cobaltkieserite, 1477 
Cobaltkoritnigite, 1592 
Cobaltlotharmeyerite, 1586 
Cobaltoblodite, 1478 
Coconinoite, 1201, 1498 
Colemanite, 24 

Collinsite, 1200, 1206, 1308 
Columbite-(Mn), 286 
Conichalcite, 1580, 1595, 1603, 1639 
Connellite, 1374 

Cookeite, 479 

Coombsite, 478 

Copiapite, 1376, 1380, 1413 
Copper oxalate monohydrate, 219 
Coquandite, 1341 

Coquimbite, 1342, 1447 
Cordierite, 783—785, 806 
Cordylite-(Ce), 130 

Corkite, 1491, 1499 

Cornetite, 1202 

Cornubite, 1587 

Cornwallite, 1594, 1603, 1623 
Coronadite, 265 

Correianevesite, 1311, 1335—1336 
Corundum, 277 

Coskrenite-(Ce), 1424 
Coulsonite, 227 

Cowlesite, 844, 853 
Cr-hydroxide 067, CrO(OH)-nH20, 258 
Crandallite, 1191, 1209, 1286, 1306, 1321 
Crawfordite, 1204—1205 
Creedite, 1377 

Crichtonite, 278 

Cristobalite, 275, 306 

Crocoite, 1550 

Cronstedtite, 477 

Cryolite, 348—349 

Cryolithionite, 349, 352 
Cryptohalite, 349 
Cummingtonite, 662—663, 702 
Cuprosklodowskite, 391—392 
Curite, 274 

Cuspidine, 754 

Cyanochroite, 1405 
Cyanotrichite, 1352, 1353 
Cyclosilicate, 22 

Cyclosilicates, 8, 14, 22 

Cymrite, 443, 536 
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D 

Dachiardite-Na, 842 
Dalyite, 1110 

Danalite, 570—571 
Danburite, 596—597 
Darapskite, 223—224 
Dashkovaite, 206 
Datolite, 593, 594, 618 
Davidite-(La), 262 
Davinciite, 921—923 
Davyne, 776, 778 
Davyne-balliranoite, 8 
Dawsonite, 125—126, 201 
Decrespignyite-(Y), 121 
Defernite, 125 
Delafossite, 263 
Delhayelite, 455, 458, 469, 527 
Delindeite, 1029 
Deloneite-(Ce), 1197 
Delvauxite, 1496 
Demidovskite, 260 
Denisovite, 723 
Depmeierite, 8, 819 
Descloizite, 1522, 1524 
Devilline, 1370 
Diaboleite, 1506 
Diadochite, 1194, 1498 
Diaoyudaoite, 235 
Diaspore, 261 

Dickite, 465 
Dietrichite, 1355, 1453 
Diopside, 722, 727 
Dioptase, 970 
Diversilite-(Ce), 1028 
Dolerophanite, 1370 
Dollaseite-(Ce), 886 
Dolomite, 17, 180, 195, 196 
Doloresite, 337, 1542 
Donnayite-(Ce), 120 
Donnayite-(Y), 172 
Donpeacorite, 724 
Dorfmanite, 1195 
Dorrite, 724 

Dozyite, 551 

Dravite, 597—598 
Dresserite, 122 
Dreyerite, 1526 
Droninoite, 328 
Dufrénite, 1195 

Duftite, 1583, 1595, 1602 
Dumortierite, 598—599 
Dundasite, 122 
Durangite, 1557, 1585 
Dusmatovite, 969, 972 
Dussertite, 1584, 1616, 1631 


E 

Edenite, 691 
Edingtonite, 855, 859 
Eirikite, 584 

Ekanite, 650 
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Ekaterinite, 37 

Elbaite, 610, 614 

Ellenbergerite-(PO4), 637—638 

Ellestadite-(F) (Fluorellestadite), 985 

Ellestadite-(OH) (Hydroxylellestadite), 983 

Elpasolite, 350, 356 

Elpidite, 1016, 1068, 1084, 1085 

Embreyite, 1551, 1552 

Emmonsite, 1694 

Engelhauptite, 1548 

Enstatite, 738, 743 

Eosphorite, 1180, 1245, 1274-1275, 1284 

Ephesite, 515 

Epididymite, 578, 585 

Epidote, 882, 893 

Epidote-(Pb) (hancockite), 873, 892 

Epistilbite, 825, 857 

Epistolite, 1072, 1085 

Epsomite, 1475 

Erdite, 1407 

Ericaite, 66 

Ericssonite, 757 

Eriochalcite, 1513 

Erionite-(Ca), 856 

Ernstite, 1127, 1286 

Ershovite, 664, 708, 746 

Erythrite, 1578, 1612, 1625, 1642 

Eskolaite, 338 

Esperite, 415 

Esseneite, 741 

Ettringite, 1362, 1367, 1424, 1458, 1466, 1469 

Euchlorine, 1408 

Euchroite, 1612 

Euclase, 579 

Eudialyte, 1, 17, 22, 898-899, 901—902, 906, 
916-917, 920, 921, 928, 929 

Eudialyte-group mineral Sir7, NagCagFe**Zr3(Si,Nb) 
(Sip5073)(OH,O,Cl1)3-nHO, 896—897 

Eudialyte-group mineral Sirl5, Na,5(Ca3Mn3)Fe3Zr30> 
(Sip4072)(O,OH,H>O)3(OH,CI,H>O)>, 901 

Eudialyte-group mineral Sir15, 
Naj9Ca¢gZr3S176074Cl-nHO, 905 

Eudialyte-group mineral Sir28, Na,5(Ca3Mn3)(Fe, 
Zr,01)3Z1r3(Si,0)2(S14072)(O,OH)3-2H50O, 907 

Eudialyte-group mineral Sir36, (Na,H30,H2O))5Ca,(O, 
Fe)3Z1r3(Si,Nb,0)(Si75073)(O,OH,H>O)3(OH,Cl)>, 
911-912 

Eudialyte-group mineral Sir40, Na ;5(Ca3Mn3)(Na,Mn, 
ZY )3Z%3 (Si,Nb)2(Sio4072)(O,OH)3F-H2O, 914 

Eudialyte-group mineral Sir67, Na,>(REE,Na)3Cag(Fe7”*, 
Mn,Na)3Z1r3(Si,Nb)(Si155O73) 
(O,OH,H20)3(OH,Cl)2, 927 

Eudialyte-group mineral Sir68, Na,5Ca3Fe3(Zr,Na)3(Zr, 
T1)3(Si,Nb)(Si55073)(OH,H5O)3(C1,OH), 927 

Eudialyte-group mineral Sir75, (Na, H30,H20)15Ca6 
(_,Fe)3Z1r3(Si,Nb,_)(Siz5073) (O,OH,H20)3 
(OH,Cl)>, 929 

Eudidymite, 577 

Eulytine, 416 
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Eurekadumpite, 1695 
Evansite, 1138 
Evenkite, 216 
Eveslogite, 4, 1067 
Ewaldite, 180 
Ezcurrite, 64, 77 


F 

Fahleite, 1625 

Fairfieldite, 1184, 1273-1274, 1312 
Falcondoite, 552 
Fantappieite, 821 
Faujasite-Mg, 840 
Faujasite-Na, 839 

Fayalite, 410-411 

Fedorite, 520, 541 
Fedorovskite, 69 
Fedotovite, 1403 
Feklichevite, 917 
Felsobanyaite, 1356, 1423 
Fenaksite, 691 
Fengchengite, 966 
Ferberite, 1697 
Ferri-ferrohornblende, 670 
Ferri-ferrotschermakite, 693 
Ferri-parvowinchite, 704 
Ferri-winchite, 686, 687 
Ferriallanite-(Ce), 879, 881 
Ferricopiapite, 1365 
Ferridissakisite-(Ce), 880-88 1 
Ferrierite-(Mg), 863 
Ferrihydrite, 234 
Ferrilipscombite, 1238 
Ferrimolybdite, 1685 
Ferrinatrite, 1403 
Ferrinyboite, 688 
Ferrinybgite, 709 
Ferripyrophyllite, 510-511 
Ferrisicklerite, 1289—1290 
Ferristrunzite, 1261, 1265, 1299 
Ferrisurite, 630—631 
Ferrisymplesite, 1577 
Ferritschermakite, 669 
Ferro-actinolite, 684 
Ferro-aluminoceladonite, 462 
Ferroalluaudite, 1262 
Ferrobustamite, 747 
Ferrocarpholite, 736 
Ferroceladonite, 511—512 
Ferroedenite, 692 
Ferrogedrite, 694 
Ferroglaucophane, 687 
Ferrohexahydrite, 1383 
Ferrohornblende, 695 
Ferroindialite, 817—818 
Ferrokaersutite, 673 
Ferrokentbrooksite, 916, 926 
Ferroleakeite, 688, 699 
Ferronordite-(Ce), 694 


Index 


Ferronordite-(La), 686—687 

Ferrosaponite, 510 

Ferrosepiolite, 548—549 

Ferrosilite, 739 

Ferrotochilinite, 1478 

Ferrotychite, 1490 

Ferrovalleriite, 1479 

Fersmanite, 1071, 1099 

Fetiasite, 1610 

Fibroferrite, 1340, 1351 

Fillowite, 1265 

Fivegite, 543—545 

Flagstaffite, 218 

Fleischerite, 1402 

Florencite-(La), 1298 

Fluellite, 1281—1282, 1333-1334 

Fluoborite, 90, 92, 95 

Fluor-buergerite, 590 

Fluorannite, 447 

Fluorapatite, 1187, 1193, 1263, 1266, 1274 

Fluorapatite CO3-rich, 1177, 1205, 1214, 1242, 
1243, 1289, 1326 

Fluorarfvedsonite, 654 

Fluorbritholite-(Ce), 411 

Fluorbritholite-(Y), 383, 423 

Fluorcalciomicrolite, 312 

Fluorcanasite, 670—671 

Fluorcaphite, 1282, 1288, 1302 

FluorellestaditeSee Ellestadite-(F) (Fluorellestadite) 

Fluorhydroxide 00g, Al(OH)2F-nH,O, 326 

Fluorite, 346, 357 

Fluorkingite, 1294 

Fluoro-edenite, 682, 685 

Fluoro-elbaite, 613 

Fluoro-kaersutite, 706 

Fluoro-magnesiohastingsite, 699 

Fluoro-potassic-hastingsite, 705 

Fluoro-sodic-ferropedrizite, 707 

Fluorphlogopite, 522 

Fluorstrophite, 1280-1281, 1294 

Fluorthalénite-(Y), 980-982 

Fluoruvite, 612 

Fluorvesuvianite, 875, 878 

Foitite, 609 

Footemineite, 1171 

Formicaite, 213 

Fornacite, 1550, 1551, 1554 

Forsterite, 412, 419 

Foshagite, 735, 739 

Fourmarierite, 316 

Francevillite, 1537 

Franciscanite, 1122 

Francisite, 1678 

Franconite, 310-311 

Frankamenite, 671, 685 

Franklinite, 234 

Franzinite, 795, 796 

Fredrikssonite, 92 

Fresnoite, 1050, 1099 
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Freudenbergite, 317 

Friedelite, 511 

Frolovite, 69 

Frondelite, 1182, 1288—1289, 1317 
Fukalite, 624, 634 

Fuxiaotuite, 1619, 1643 


G 

Gadolinite-(Ce), 645 
Gadolinite-(Y), 558, 580 
Gagarinite-(Y), 347, 358-359 
Gageite, 718 

Gahnite, 253 

Gaidonnayite, 1013, 1014, 1108 
Galaxite, 253 

Galloepidote, 894 
Ganomalite, 878 
Ganophyllite, 453 

Garronite, 843 

Gartrellite, 1574 

Gaspéite, 115 

Gaudefroyite, 34, 98 
Gaylussite, 112, 113 
Gearksutite, 360 

Gedrite, 665, 676-677 
Gehlenite, 757, 759 
Geikielite, 319 

Genthelvite, 584 
Georgbarsanovite, 899—900 
Georgbokiite, 1676 
Georgechaoite, 995—996, 1017 
Georgeite, 123 
Gerasimovskite, 228, 251 
Gerhardtite, 222—225 
Gibbsite, 254 

Gillardite, 1504, 1511 
Gillespite, 470 

Giniite, 1160 

Ginorite, 36, 37 

Girvasite, 1164—1165 
Gismondine, 823, 842 
Gittinsite, 1015 
Giuseppettite, 782—783, 795 
Gjerdingenite-Ca, 7, 932 
Gjerdingenite-Fe, 931 
Gjerdingenite-Na, 957 
Gladiusite, 1161 
Glagolevite, 453, 507 
Glauberite, 1412 
Glaucocerinite, 1364, 1439, 1440 
Glaucochroite, 387 
Glauconite, 451 
Glaukosphaerite, 113, 182 
Glucine, 1158, 1163 
Gmelinite-Ca, 831 
Gmelinite-Na, 830, 832, 837 
Gobbinsite, 831, 836 
Goethite, 255, 276, 322, 324, 331 
Goldichite, 1435 
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Golyshevite, 905—907 
Gonnardite, 833, 835, 841, 852, 866 
Gonyerite, 452 
Goosecreekite, 832 
Gorceixite, 1162 

Gordaite, 1337 

Gordonite, 1316 

Gorgeyite, 1369 

Goslarite, 1365, 1415 
Gotzenite, 1012, 1112 
Gowerite, 32 

Goyazite, 1165, 1166, 1245 
Graftonite, 1166—1167, 1174, 1192, 1307 
Gramaccioliite-(Y), 339-340 
Grandidierite, 591 
Grandiferrite, 252 

Grantsite, 1524 

Grayite, 1324 

Greenalite, 454 
Greifensteinite, 1159, 1170-1172, 1190 
Grenmarite, 1088 

Griphite, 1164 

Grossular, 389 

Groutite, 254 

Grumantite, 468—469 
Guanacoite, 1560 

Guérinite, 1583, 1644 
Gugiaite, 560 

Gunningite, 1364 
Gutkovaite-Mn, 7, 959 
Guyanaite, 328—329 
Gwihabaite, 223 

Gypsum, 1366, 1432 
Gyrolite, 434, 454 


H 

Hafnon, 402 

Hainite, 1070 

Haiweeite, 1120 
Halloysite, 469 
Halloysite-7 A, 456 
Halloysite-10 A, 455, 540-541 
Halotrichite, 1339, 1351 
Halurgite, 33 

Hambergite, 84, 91 
Hanksite, 1488 
Hannebachite, 1457 
Hardystonite, 760, 762 
Harkerite, 97 

Harmotome, 824, 837, 867 
Hastingsite, 657 
Hausmannite, 293 
Hatiyne, 765, 775, 806, 810, 813 
Haydeeite, 1510 
Hectorite, 451 
Hedenbergite, 714, 718 
Hedyphane, 1575, 1630 
Heidornite, 62 

Hejtmanite, 1077 
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Hejtmanite-37, 1076—1077 
Hellandite-(Y), 613 
Hellyerite, 164 

Helvine, 567 

Hematite, 250 
Hemihedrite, 1554 
Hemimorphite, 750 
Hendricksite, 513 
Henmilite, 63 
Hennomartinite, 750 
Henritermierite, 387 
Henrymeyerite, 231 
Herbertsmithite, 1502 
Herderite, 1167 
Hetaerolite, 341 
Heterophyllosilicates, 17, 22 
Heulandite-Ba, 843 
Heulandite-Ca, 834 
Heulandite-K, 836 
Heulandite-Na, 835, 840 
Heulandite-Sr, 851 
Hewettite, 1539 
Hexahydrite, 1389, 1426 
Hexahydroborite, 68 
Heyite, 1540 

Hibonite, 318 

Hibschite, 405, 430—431 
Hidalgoite, 1628, 1667 
Hielscherite, 1467, 1468 
Hieratite, 346—347 

High cancrinite, 809, 816 
High cancrinite (anhydrous), 818—819 
Hilairite, 995, 1024, 1093 
Hilairite-K, 1089—1090 
Hilarionite, 1672—1674 
Hilgardite, 63, 71 
Hillebrandite, 719 
Hillesheimite, 552—553 
Hillite, 1272 
Hingganite-(Y), 568, 583 
Hinsdalite, 1163, 1492, 1496 
Hiortdahlite I, 1025, 1026, 1034 
Hisingerite, 646 
Hochelagaite, 331, 339 
Hodgkinsonite, 420 
Hogbomite, 310 
Hogtuvaite, 585 
Hohmannite, 1413 
Holdenite, 556 
Holfertite, 309 
Hollandite, 259 
Holmquistite, 655 
Holtedahlite, 1169 
Holtite, 611 

Honessite, 1420 

Hopeite, 1161 

Hornesite, 1575, 1579 
Horvathite-(Y), 178, 179 
Hotsonite, 1494 


Index 


Howieite, 742 

Howlite, 32 

Hsianghualite, 576 

Huanghoite-(Ce), 175 

Hubeite, 366 

Hiibnerite, 1696 

Hughesite, 1547 

Hulsite, 93 

Humboldtine, 203, 205 

Humite, 377, 388—389, 395, 424, 430 

Hummerite, 1539 

Hundholmenite-(Y), 615 

Hungchaoite, 47 

Huntite, 165 

Hureaulite, 1165—1166 

Hurlbutite, 1256, 1272—1273 

Hyalotekite, 592, 593 

Hydroastrophyllite, 1014, 1056-1057 

Hydroboracite, 33 

Hydrocalumite, 258, 275 

Hydrochlorborite, 23 

Hydrochlorite, 463 

Hydrodelhayelite, 457 

Hydroeudialyte, 925 

Hydrogen uranospinite, 15 

Hydroglauberite, 1363 

Hydrohetaerolite, 251 

Hydrokenoelsmoreite, 1700, 1701 

Hydrokenomicrolite, 343 

Hydromagnesite, 114, 120 

Hydromuscovite, 550 

Hydronasturan, 249, 250 

Hydronaujakasite, 434, 493 

Hydroniumalunite, 16 

Hydroniumalunite (schlossmacherite), 15 

Hydroniumyjarosite, 15, 16 

Hydropyrochlore, 270 

Hydroroméite, 261 

Hydrotalcite, 249 

Hydrous oxide 0210, CuMn**;07-nH,O, 327 

Hydrowoodwardite, 1369 

Hydroxenotime-(Y), 1129, 1168 

Hydroxycalciopyrochlore, 296 

Hydroxycalcioroméite, 303 

Hydroxycancrinite, 8, 781 

Hydroxyfluoride F30, Al(OH,F)3, 359 

Hydroxyfluoride F31, AIF(OH)>, 359 

Hydroxylapatite, 1159, 1160, 1201, 1290 

Hydroxylbastnasite-(Ce), 117 

Hydroxylborite, 85 

Hydroxylchondrodite, 417, 426 

HydroxylellestaditeSee Ellestadite-(OH) 
(Hydroxylellestadite) 

Hydroxylclinohumite, 388, 421, 426, 429 

Hydroxylherderite, 1168, 1194, 1318—1319 

Hydroxylphosphohedyphane, 1241—1242 

Hydroxylwagnerite, 1187 

Hydroxymanganopyrochlore, 342 

Hydroxynatromicrolite, 281 
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Hydroxyplumboroméite, 267 
Hydroxysulfate S191, 1422 
Hydrozincite, 114, 115, 157, 191 


I 

Iimoriite-(Y), 625 
Ikranite, 902—903 
Ilimaussite-(Ce), 1034 
Illite, 462, 543 
IImajokite, 1030, 1094 
Ilmenite, 264, 321 
Ilvaite, 758, 759 
Imandrite, 968, 1025 
Imogolite, 639 
Inderborite, 39 
Inderite, 36 

Indialite, 783, 818 
Indigirite, 123 

Inesite, 13, 661 
Ingersonite, 264 
Innelite, 1010, 1032 
Inosilicate yegorovite, 15 
Inosilicates, 8, 23 
Intersilite, 1033 
Inyoite, 39 

Iodites, 1675 

Iowaite, 229, 232, 340 
Iranite, 1549 
Irhtemite, 1628 
Iriginite, 1680 
Isokite, 1196, 1317 
Isolueshite, 265, 332 
Ivanyukite-K, 1106 
Ivanyukite-Na-C, 1102 
Ixiolite, 263 


J 

Jachymovite, 1428 

Jadarite, 620 

Jadeite, 710, 736 
Jagowerite, 1197 
Jahnsite-(CaMnFe), 1191, 1309 
Jahnsite-(CaMnMg), 1127 
Jamesite, 1633 

Jarandolite, 56 

Jarlite, 351 

Jarosite, 16, 1407, 1416, 1437 
Jasmundite, 397 

Jennite, 723 

Jeremejevite, 86, 91 
Jerrygibbsite, 397 

Jimboite, 86 

Jinshajiangite, 1072 
Jixianite, 1699 
Joanneumite, 219 
Joaquinite-(Ce), 1030, 1031 
Johachidolite, 72 
Johannsenite, 725, 726 
Johnbaumite, 1584 
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Johninnesite, 554 
Johnsomervilleite, 1327—1328 
Jouravskite, 1490 
Julgoldite-(Fe**), 885 
Juonniite, 1198 


K 

K-rectorite, 532 

Kaatialaite, 1592 

Kaersutite, 698, 703 

Kafehydrocyanite, 207 

Kainite, 1372, 1465 

Kainosite-(Y), 630 

Kankite, 1589, 1594, 1620, 1650 

Kalborsite, 595 

Kaliborite, 38 

Kalifersite, 473 

Kalinite, 1376, 1400 

Kaliochalcite (IMA No. 2013-037) 
KCu(SO4)2[(OH)(H.O)], 1482 

Kalistrontite, 1371 

Kamarizaite, 1632, 1633 

Kamchatkite, 1352 

Kampfite, 625 

Kamphaugite-(Y), 132 

Kanemite, 448 

Kanonerovite, 1215 

Kaolinite, 473, 494 

Kaolinite-montmorillonite, 487 

Kapellasite, 1516 

Kapitsaite-(Y), 596 

Kapundaite, 1322 

Kapustinite, 1023—1024 

Karchevskyite, 133 

Karibibite, 1590 

Karnasurtite-(Ce), 988—989, 1019-1020 

Karnasurtite-(Y), 1054-1055 

Karupmgllerite-Ca, 7, 940-941 

Kasatkinite, 620, 621 

Kasolite, 391 

Kassite, 266, 271 

Katophorite, 660 

Kazakhstanite, 1535 

Kazakovite, 1018 

Keiviite-(Y), 752 

Keiviite-(Yb), 754 

Keldyshite, 1020-1021, 1083 

Kellyite, 443 

Kentbrooksite, 898, 904 

Kenyaite, 788 

Kerchenite, 1175 

Kernite, 42, 76 

Khademite, 1414 

Khaidarkanite, 309-310 

Khibinskite, 1076 

Khmaralite, 579 

Kidwellite, 1209, 1300 

Kilchoanite, 895—896 

Kimuraite-(Y), 161 
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Kimzeyite, 1093 

Kingite, 1207, 1296 

Kinoite, 979 

Kinoshitalite, 436 
Kintoreite, 1206, 1322 
Kipushite, 1199 

Kleinite, 1507 
Klyuchevskite, 1372 
Koashvite, 1019, 1026 
Kobokoboite, 1328 
Kobyashevite, 1480 
Kochsandorite, 117, 189 
Koenenite, 1501 
Kogarkoite, 1371 

Kolicite, 557 

Kolwezite, 127 

Komarovite, 991, 1028, 1105 
Komarovite-(Sr), 1027 
Komkovite, 1017—1018 
Koninckite, 1135 
Koritnigite, 1588 
Kornerupine, 594, 595 
Korobitsynite, 940, 943 
Korshunovskite, 267 
Kosnarite, 1207, 1329-1330 
Kostylevite, 1021, 1101 
Kotoite, 89 

Kottenheimite, 1361, 1470 
Kottigite, 1593 
Kovalenkoite, 1027 
Kovdorskite, 1216 
Kozoite-(Nd), 160 
Kraisslite, 554 
Krasheninnikovite, 1471 
Krasnoite, 638-639 
Krasnovite, 1205 

Krautite, 1591 

Krettnichite, 1525, 1526 
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Magnesiokatophorite, 700 
Magnesiosadanagaite, 668 
Magnesiostaurolite, 363, 374 
Magnesiotaramite, 659 
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Na-Mnh silicate, 518—519 
Na-rectorite, 523 
Nabalamprophyllite, 4, 1003—1004 
Nabaphite, 1238—1239 
Nabiasite, 1531 
Nacaphite, 1226 
Nacareniobsite-(Ce), 1042 
Nacrite, 492 

Nafertisite, 1043 
Nahcolite, 147 
Nahpoite, 1239 
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Sicklerite, 1256 

Siderite, 17, 152 

Sideronatrite, 1367 

Sidorenkite, 1243 

Sigloite, 1248, 1284 

Silhydrite, 334 

Silicate Sial5, 646 

Silicate Sial6, 647 

Silicate Sial17, 647 

Silicate Sib95, Cay_,[Sig6(O,OH) 7]-7H2O, 698 

Silicates, 6, 8, 12, 363—1124 

Silicopyrochlore, 320 

Sillimanite, 368, 374 

Silvialite, 796 

Simonkolleite, 1508 

Simpsonite, 300 

Sincosite, 1250 

Sinhalite, 65 

Sitinakite, 1062, 1097 

Sitinakite-(Ba), 1083 

SjOgrenite, 119 

Sklodowskite, 394 

Skorpionite, 1305 

Slavikite, 1337 

Slawsonite, 798 

Smithsonite, 116, 166, 178 

Smolyaninovite, 1624 

Smrkovecite, 1137, 1138, 1249 

Sobolevite, 1061, 1100 

Sodalite, 772, 777-778, 797, 799 

Soddyite, 393 

Sodium boltwoodite, 6 

Sodium triphosphate, 1306 

Sogdianite, 978 

Sokolovaite, 460 

Solongoite, 51, 54 

Sorensenite, 574 

Soro-nesosilicate Siod15, Ce3;Ca(Fe,Mg)> 
(Al,Fe 3*),(Si507)(SiO,)3(0,OH)>F (?), 879-880 

Soro-nesosilicate Siod16, Ce3Ca(Fe,Mg)» 
(Al,Fe**)>(Si,07)(SiO4)3(0,OH)>F (?), 880 

Sorosilicates, 8, 13, 14, 23 

Souzalite, 1282, 1292 

Spadaite, 535 
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Spangolite, 1409 

Spencerite, 1278 

Spessartine, 375, 413 

Sphaerobertrandite, 575-576, 587 

Spheniscidite, 1135 

Spherocobaltite, 167, 198 

Spinel, 257 

Spiroffite, 1692 

Spodumene, 733 

Spurrite, 623, 628-630 

Srebrodolskite, 299 

Stanfieldite, 1276—1277 

Stannosilicates, 22 

Starkeyite, 1416 

Staurolite, 364, 367 

Steacyite, 974 

Steenstrupine-(Ce), 643 

Steigerite, 1543 

Stellerite, 861, 867 

Stenhuggarite, 298 

Stetindite, 431 

Stevensite, 433 

Stewartite, 1233, 1311 

Stibiconite, 313 

Stibiocolumbite, 298 

Stibiotantalite, 301 

Stichtite, 155, 172 

Stilbite-(Ca), 861, 862 

Stillwellite-(Ce), 605 

Stilpnomelane, 502, 503, 509 

Stokesite, 719 

Strelkinite, 1537 

Strengite, 1275—1276, 1296 

Strontianite, 153, 173 

Strontioalunite, 1496 

Strontioborite, 57, 67 

Strontiodresserite, 189 

Strontioginorite, 53 

Strontiojoaquinite, 1060 

Strunzite, 1180, 1274-1275 

Struvite, 1247, 1277 

Struvite-(K), 1323 

Studenitsite, 55 

Studtite, 236 

Sturmanite, 1395 

Suanite, 34, 35, 51 

Sudoite, 470 

Sugilite, 896, 963, 970, 977 

Sulfate-antimonate S85, Cu**,Al(HSbO,, 
SO,.)2(OH)19:nH20, 1374 

Sulfate S209, 1429 

Sulfate S271, 1460 

Sulfate S293, NagK,MgFe**¢(SO,);2(OH)>-18H50, 1471 

Sulfate S296, Fe**,Fe**,(SO,4)(OH) 1¢-4H>O, 1473 

Sulfato-silicates, 22 

Sulfoborite, 52 

Sulphohalite, 1397 

Sundiusite, 1360 

Suolunite, 13, 14, 751, 756 
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Surite, 632—633 
Surkhobite, 996 
Sursassite, 892 
Sussexite, 26, 29 
Svabite, 1606, 1608 
Svanbergite, 1492, 1493 
Svenekite, 1612 
Svyazhinite, 1395 
Swinefordite, 437 
Switzerite, 1247 
Symplesite, 1575 
Synchysite-(Ce), 146, 147, 167 
Syngenite, 1362 
Szaibélyite, 35, 57-58 
Szenicsite, 1683, 1685 
Szmikite, 1428 
Szomolnokite, 1394 


T 

Tacharanite, 654, 683 
Tadzhikite-(Ce), 606 
Tainiolite, 508, 516—517 
Takanelite, 290 
Takedaite, 66 
Takéuchiite, 94 
Takovite, 150 

Talc, 505, 506 
Talmessite, 1615, 1623, 1641 
Tamarugite, 1336 
Taneyamalite, 681 
Tangeite, 1527 
Tantalite-(Mn), 282 
Tapiolite-(Fe), 305 
Taramellite, 607 
Taranakite, 1188, 1325 
Tarbagataite, 1116 
Tarbuttite, 1187, 1252, 1259 
Taseqite, 912, 965 
Taseqite-(Mn), 897 
Tashelgite, 343—344 
Tausonite, 305 

Tavorite, 1260, 1309 
Tecto-aluminosilicates, 8 
Tectosilicates, 13, 22 
Tellurates, 1674 
Tellurites, 23, 301, 302, 1674 
Telyushenkoite, 572 
Tengerite-(Y), 100 
Tephroite, 376, 408 
Ternesite, 983, 984 
Ternovite, 332 

Terskite, 1063, 1104 
Tertschite, 78 

Teruggite, 96 
Teschemacherite, 186 
Tetraferriphlogopite, 505 
Thalénite-(Y), 980 
Thaumasite, 1399, 1400, 1465 
Thenardite, 1400 
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Theophrastite, 325 
Thermessaite, 1430, 1462 
Thomsenolite, 353 
Thomsonite-Ca, 854, 860 
Thorbastnasite, 170 
Thoreaulite, 306 

Thorite, 383, 420, 642 
Thorosteenstrupine, 642 
Thortveitite, 756, 758 
Tienshanite, 606 

Tiettaite, 1064 
Tikhonenkovite, 347—348 
Tilasite, 1616, 1628 
Tilleyite, 627—628 

Tinaksite, 1065—1066 
Tincalconite, 59—60, 68, 70 
Tinnunkulite, 212 

Tinticite, 1308, 1315 
Tinzenite, 608 

Tiptopite, 1241 

Tiragalloite, 555 

Tisinalite, 1063, 1114 
Titanite, 1066—1067, 1079, 1090 
Titanosilicates, 1, 22 
Titantaramellite, 607 
Tlapallite, 1693 
Tobermorite, 19, 651, 689, 690, 708 
Tochilinite, 1401 
Todorokite, 304 

Tokkoite, 682 

Tokyoite, 1524 

Tooeleite, 1633 

Topaz, 404, 409-410, 422 
Tornebohmite-(Ce), 389-390 
Tosudite, 515—516 

Tounkite, 764 

Tremolite, 690 

Trichalcite, 1608 

Tridymite, 304 

Trilithionite, 474, 485—486 
Trilithionite (lepidolite), 459 
Trimerite, 576 
Triorthosilicate rosenhahnite, 14 
Triorthosilicates, 22 
Triphylite, 1184, 1251, 1278-1279 
Triplite, 1256, 1258 
Triploidite, 1258, 1279 
Tristramite, 1234 
Tritomite-(Y), 608 

Trogerite, 1661 

Trogerite (Hydrogen uranospinite), 15 
Trona, 127 

Truscottite, 508 
Tsaregorodtsevite, 805 
Tschermigite, 1398 
Tsepinite-Ca, 961—962 
Tsepinite-K, 933, 934 
Tsepinite-Na, 7, 962, 965 
Tsepinite-Sr, 935—936 
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Tsumcorite, 1652 

Tugtupite, 577, 586 

Tuliokite, 170-171 

Tumchaite, 1062 
Tundrite-(Ce), 1064—1065 
Tunellite, 59 

Tungstite, 236 

Tungusite, 523 

Tunisite, 158 

Tuperssuatsiaite, 437, 466, 517 
Turanite, 1533 

Turkestanite, 648, 971, 973—975 
Turneaureite, 1607 

Turquoise, 1144, 1281—1282 
Tuscanite, 983, 985, 987 
Tusionite, 89 

Tuzlaite, 60 

Tvedalite, 559 

Tveitite-(Y), 358, 361 

Tychite, 1488 

Tyrolite, 1616 

Tyrolite CO3-free, 1554, 1555, 1588 
Tyuyamunite, 1534 


U 

Uklonskovite, 1403 

Ulexite, 24, 76 

Ulrichite, 1267 

Umbite, 1077—1078 

Umbozerite, 648 

Umohoite, 1683 

Ungarettiite, 663, 697 

Uralborite, 62 

Uralolite, 1266, 1267 

Uramarsite, 2, 4, 1656, 1657 
Uranophane, 6 

Uranophane-alpha, 392—393, 414 
Uranopilite, 1403 

Uranyl nesosilicates boltwoodite, 6 
Uranyl oxide 088, Pb(UO3)O>-nH,O, 268 
Uranyl oxide 089, Ca(UO2)O2:nH20, 269 
Urea, 209, 216 

Ursilite, 1121 

Urusovite, 1648 

Ushkovite, 1266, 1311-1312 
Usovite, 356 

Ussingite, 800, 810 

Uvanite, 308 

Uvarovite, 410 

Uvite, 609, 619 


y 

Valentinite, 247 

Vanadates, 22, 1518 
Vanadato-silicates, 22 

Vanadinite, 1521, 1522, 1524, 1541 
Vanadiocarpholite, 733 
Vanadiophengite, 435 

Vanalite, 1542 
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Vandenbrandeite, 245 
Vantasselite, 1331 

Vanuralite, 1520 

Varennesite, 449 

Variscite, 1153, 1216—1217, 1291 
Varlamoffite, 246 

Vashegyite, 1156, 1282 
Vauquelinite, 1547, 1548, 1551 
Vauxite, 1152 

Vayrynenite, 1152 

Veatchite, 28, 31, 74 
Vendidaite, 1475 

Vermiculite, 449 

Vertumnite, 370, 373 
Vertushkovite, 204 
Vésigniéite, 1520 

Vesuvianite, 875—877, 887, 893 
Veszelyite, 1150, 1333 
Vigrishinite, 1119 
Viitaniemiite, 1155, 1255-1256 
Villiaumite, 345 

Villyaellenite, 1572 

Vimsite, 31 

Vinogradovite, 1011, 1087—1088, 1092 
Vishnevite, 8, 773, 780 
Vismirnovite, 246 

Vistepite, 622 

Vitimite, 30 

Vitusite-(Ce), 1155 

Vivianite, 1154, 1173, 1174 
Vladimirite, 1631 

Vlasovite, 1009 

Volborthite, 1536 
Volkonskoite, 450 
Volkovskite, 30 

Voltaite, 1339 

Vonsenite, 83 

Voronkovite, 913 

Vuonnemite, 1010, 1087 
Vuoriyarvite-Ca, 932—933 
Vuoriyarvite-K, 7, 957—959 


W 

Wadeite, 1011, 1101, 1108—1109 
Wagnerite, 1154, 1161, 1229 
Wairakite, 830, 863 
Walpurgite, 1655 
Walstromite, 972 

Wardite, 1125 

Warikahnite, 1648 
Warwickite, 82 
Warwickite-(Mg), 82 
Wavellite, 1151, 1177, 1216 
Weberite, 344, 354 
Weddellite, 213, 214 
Weeksite, 1119-1121 
Weegscheiderite, 112 

Weilite, 1640 

Weloganite, 111 
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Welshite, 566 

Wenkite, 774 

Whelanite, 628—629 

Whewellite, 215 

Whitecapsite, 1653 

Whiteite-(CaFeMg), 1265 

Whitlockite, 1151, 1286, 1318 

Wickenburgite, 524 

Wilcoxite, 1458 

Wilhelmvierlingite, 1157 

Wilkeite, 1156 

Willemite, 377, 386 

Willemseite, 499 

Willhendersonite, 838, 866 

Wiluite, 872, 873 

Windhoekite, 548 

Witherite, 121 

Witzkeite, 226 

Wodginite, 247 

Wohlerite, 1008, 1103 

Wolfeite, 1150, 1182 

Wolframates, 1674 

Wollastonite, 19, 716, 717, 745 

Wollastonite-1M (parawollastonite), 709, 732 

Woodhouseite, 1496 

Woodruffite, 329 

Woodwardite, 1359 

Wroewolfeite, 1366 

Wulfenite, 1678 

Wulffite (IMA No. 2013-035), K;NaCu402(S03)4, 
1483 

Wupatkiite, 1424 

Wiistite, 248 


X 

Xanthiosite, 1625 
Xenotime-(Y), 1127, 1191 
Xonotlite, 13, 19, 666 


Y 

Yakhontovite, 514—515 
Yegorovite, 13, 748—749 
Yingjiangite, 1198 
Yoderite, 371 
Yofortierite, 472 
Yttrialite-(Y), 752, 753 
Yttrocrasite-(Y), 262 
Yttrotungstite-(Y), 1696 
Yuanfulite, 83, 90 
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Yugawaralite, 871 
Yuksporite, 4, 5, 1074 
Yvonite, 1585 


Z 

Zaccagnaite, 199 

Zatrite, 1203 

Zakharovite, 471 

Zalesiite, 1566 

Zanazzilte, 1178, 1195, 1309, 1318-1319 

Zaratite, 126 

Zdenékite, 1584 

Zektzerite, 1070 

Zemannite, 1691 

Zeolites, 22 

Zeophyllite, 534 

Zeunerite, 1658 

Zharchikhite, 348 

Zhemchuzhnikovite, 206—207 

Zhonghuacerite-(Ce), 182 

Zimbabweite, 1645 

Zincite, 323 

Zinclipscombite, 1210, 1290, 1291, 1294 

Zincochromite, 323 

Zincocopiapite, 1421 

Zincolibethenite, 11, 1187 

Zincolivenite, 11, 1596, 1614, 1637 

Zincolivenite-adamite, 11 

Zincowoodwardite, 1418 

Zincrosasite, 185, 202 

Zincsilite, 503, 512 

Zinnwaldite, 512—513 

Zippeite, 1404 

Zircon, 1075, 1079-1080, 1086—1087 

Zirconosilicate, 22 

Zirconosilicate TiSil04, 1037 

Zirconosilicate TiS1268, Na3(Mn,Ca) 
Z1S1¢60 ,5(OH)3-nH3O, 1116-1117 

Zircosulfate, 1422, 1434 

Zirfesite, 649 

Zirkelite, 322 

Zirsilite-(Ce), 930 

Zirsinalite, 1074 

Znucalite, 163 

Zoisite, 883, 884, 891 

Zorite, 1032—1033, 1104 

Zussmanite, 471 

Zwieselite, 1181, 1270 

Zykaite, 1665 


